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Plan N ow for a Modern Shop 


SEND FOR 
YOUR COPY— 


“MODERN SCHOOL SHOPS” 


This booklet has been prepared for 
those who are interested in modern 
school shops and the machinery with 
which they are equipped. Many illus- 
trations of excellent installations are 
shown. All types of school shops, small 


~ and large, are included. 24 pages, 


11” x 84”. Mailed free to’shop instruc- 
tors or supervisors on request. 


The vocational school of today is the modern version of the “apprentice 
bench” of yesterday. It: should be as modern as tomorrow, ‘for today’s stu- 
dent is tomorrow’s craftsman. He will go forth into a world that is highly 
industrialized, highly specialized, highly competitive—a world that provides 
no place for the obsolete or inefficient. 

Likewise the technical’ school of today must be modern, efficient, 
abreast of every advancement in the fields which its students are trained to 
enter. Obsolete, inefficient and inadequate tools for training are as out of 
place in today’s school as in today’s industrial plant. 

School shops throughout the country are planning now to meet the 
demands of peacetime training—and many of these are making complete 
installations of South Bend Lathes. The qualities that recommend these 
lathes for use in industry make them the practical choice for modern voca- 
tional schools. Catalog 100-D illustrates and describes the complete line of 
South Bend Precision Lathes. A copy will be sent to you promptly on request. 
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SOUTH BEND LATHE WORKS 


*466 EAST MADISON STREET + SOUTH BEND 22, INDIANA + LATHE BUILDERS FOR 38 YEARS 
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Printing will help 
all business 
reconvert... 


Business cannot reconvert without printing. The 





postwar demand for printing to help business reconvert will 
in turn create a demand for young men and young women 
trained in the Graphic Arts. @ The U.S. Department of 
Commerce predicts that the postwar printing demand will 
reach 44 billions of dollars a year at its peak...a 75 percent 
increase over 1939. 


Will. your Printing Education Program 
provide training for these workers ? 





It will if you plan now to bring your present school printing department up to tomorrow's needs. Graphic arts unit 
layouts and guidance in modernizing your school printing plant are available from ATF for the asking. Also available 
are numerous printed helps to enable you to plan your future program. Send for these today without obligation: 


i> ee } 


Graphic Arts—The Foundation of a Liberal Education Offset Literature 
Facts About the Printing Industry for Schools Ideal Plans and Specifications 


_ American Type Founders 


Department of Education 200 Elmora Avenue, Elizabeth B, New Jersey 





Ccoprrn 


Types used: Lydians and Garamonds oa 
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COPYRIGHT 1945, A. B. DICK COMPANY 


Mimeograph photochemical printer . . . . 


It transfers ink line drawings to a stencil 






‘—* quickly, simply, at low cost 





The brilliant “‘cold”’ light of the Mimeograph photochemical 
printer “‘prints” your drawing on a sensitized Mimeograph 


The Mimeograph* photochemical means of stenciliza- 
tion has proved an invaluable teaching aid to the indus- 
trial arts. For here is a unique method that makes it 
possible to reproduce multiple copies of all project draw- 
ings, with a minimum amount of handling, and at very 
low cost. 


No retracing is involved. All you need is the original 
ink drawing on translucent cloth or paper. This is placed 
in contact with a sensitized photochemical stencil sheet 
and together they are exposed to the cold, brilliant and 
uniform light of the printer. Then, after a brief and simple 
development operation, the stencil is ready to be placed 
onthe Mimeograph duplicator, and dozens or hundreds of 





Sponging with water develops the drawing in complete detail. 
After the stencil is “‘set’’ with conditioning fluid and dried, it is 
ready to be placed on the Mimeograph duplicator. 


copies of the original drawing can be produced as needed. 


Schools of all sizes are supplementing their 
Mimeograph duplicator with the Mimeograph photo- 
chemical equipment. 

It is basic not only for the industrial arts but for many 
other departments. Get full details on operation and 


cost for your school by mailing coupon below. No prior- 
ity is needed. A. B. Dick Company, Chicago. 


Mimeograph 


*MIMEOGRAPH is the trade-mark of A. B. Dick Company, Chicago, 
registered in the U.S. Patent Office. 























A. B. Dicx Company, Dept. IA-945, 720 W. Jackson Blvd., Chicago 6. 


Send me full information on the Mimeograph photochemical printer. 
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THE WORK-HABITS of a lifetime are established during the formative 
training years! Speed, accuracy. and confidence in the use of hand tools can 
only be developed with modern tool equipment .. . the type of tools that 
are used in top industrial plants for production, assembly and maintenance 
operations . . . the only kind a good mechanic will consider in making his 
own tool investments. To vocational schools everywhere Snap-on tool service 
is available through 37 factory branches. Write for catalog of the complete 
Snap-on line. 


SNAP-ON TOOLS CORPORATION | 
8074-1 28th Avenue | Kenosha, Wisconsin 


HUNDREDS OF THESE STEWART FURNACES 
ARE IN THE VOCATIONAL DEPARTMENTS OF 
TECHNICAL SCHOOLS 


Because Stewart units have been designed for efficient 
production heat treating in small shops and fool rooms, 
they are widely recognized as standard equipment for 
all types of industrial heat treating and vocational train: 
ing work. For student instruction and refer- 
ence with further details on Stewart Furnaces 
especially suitable for school shop use, write 
for our free “STEWART HANDBOOK of Heat 
Treating Information and Equipment.” Also 
the new Stewart DATA FILE on school units. 


STEWART INDUSTRIAL FURNACE DIV. of CHICAGO FLEXIBLE SHAFT CO. 


Main Cftice: 5600 W. Roosevelt Rd., Dept: 129, Chicago 50, Ill. 
New York Office: 11 West 42nd St., New York 18, N.Y. 


, Small Semi-Muffle Oven 
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Bench Oven Furnace Triple Purpose Combination “E”’ Triple Purpose Combination'“D" Dual Combination 


INDUSTRIAL ARTS AND VOCATIONAL EDUCATION, September, 1945, Volume 34, No. 7. Published mon , except during July and August The Bruce Publishing Co.. 
Milwaukee 1, Wis. Entered January 2, 1914, as Second-Class Matter at Milwaukee 1, Wis., under Act of Mace 3, 1879. $ =U, zy, $2.50 per year. 
Canada, $2.75; Foreign, $3.00 Single copies, 35 cents. 











"Gives Paint, Rust,Scale 
- the Brush Off #437 


This Versatile Black & Decker Tool 
Cleans Up Dirty Jobs in a Jiffy! 


Yes, you can clean up many kinds of work with a Black & 
Decker 7" Heavy Duty Sander. For example, it drives wire cup 
brushes for such jobs as removing old paint, rust and scale; clean- 
ing castings, structural metal, tanks and boat hulls, And the Sica 
same tool drives two types of grinding wheels for everything 

from grinding welds and casting ridges to surfacing concrete, 

stone or tile . . . rotary gouging and planing heads for shaping Vs 
and semi-finishing lumber . . . 19 different kinds of abrasive discs 
for sanding and smoothing any surface. 

For a copy of our complete catalog of more than 100 different 
Black & Decker Electric Tools and over 1,000 attachments, write 
to: The Black & Decker Mfg. Co., 680 Pennsylvania Ave., 
Towson 4, Maryland. For help on any tooling problem, call your 
nearby Black & Decker Distributor. 


LEADING DISTRIBUTORS EVERYWHERE SELL 


& Decker 


aff PORTABLE Gidivaae TOOLS 




























Theyre easior to reach with 
"SUPERRENCHES” 






@ Awkward, hard-to- 
reach adjustments (im aoe 
present no problem 

















for these slim, taper- 

jawed “Superrenches”. Forged from alloy ‘steel, 
they are thin enough to operate half nuts yet 
their strength is equal to that of the strongest 
wrenches made. 

Williams “Superrenches” are available in a wide 
range of patterns, with openings from 3/16” to 
3-1/8”. When wartime regulations are lifted 
they again will be furnished in bright chrome 


finish. Write for descriptive 


literature. J. H. Williams & 
Free 
DATA 


Co., Buffalo 7, New York. 


SHEETS 








Mailed postpaid on request — Order by number. 


1. Data on “Superior” Wrenches. 11. Data on “C” pepe. 

2. Data on Boring Tools. E 12. Use of oe 
3. Data on Chain Pipe T: “ 13. Use of | Too 
4. Data on “Supersocket” Wrenches. -14. External Thread Cutting. 
5. Data on Lathe Dogs. 15. Internal Cutting. 
6. Data on Chain Pipe Vises. 16 to 21. Six Data Sheets on 
7. Data on Turning Tools. grinding cutters for Tool Holders. 
8. Types of “Superior” Wrenches. Fi f Open-end W: 4 
9. Use of “Supersocket’’ Wrenches. 23. Use of Lathe Dap. 

10. Data on Eye Bolts. 24. Use of Socket 


ols. 
is. 
ing. 
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KESTER CORED SOLDERS 
fre Standard por School Shops 


Kester Cored Solders are standard for industry 
— students learn the professional way! 


Kester Cored Solder are virtually mistake- 
proof —fiux and solder are applied in one 


simple operation! ; 


Kester Cored Solders eliminate messy flux pots 
—nothing to spatter and scar floors and 
benches. 


Kester Cored Solders are available in a wide 
range of strand and core sizes, flux and alloy 
combinations— you get the right solder for 


every type of job! 


For over 46 years Kester has been the leading name in solder. Kester’s 
practical experience and research have made solders of the highest qual- 
ity and unvarying uniformity . . . solders that form tight, clean solder bonds 
to hold permanently against vibration, shock, and temperature extremes. 
Give your students the experience of using the solder they'll use on the job. 
Order Kester Rosin-Core Solder for electrical work — Kester Acid-Core 
Solder for general work. Your wholesaler has them. 


x BUY WAR BONDS x 
KESTER SOLDER COMPANY 


4257 Wrightwood Ave., Chicago 39, Ill. 
Eastern Plant: Newark, N. J. 


~ oOo 


























Kiln by Harper Electric Furnace Corp'n equipped with 8 
“GLOBAR” Electric Heating Elements. Photograph courtesy 


ET a well-designed “GLOBAR”’-equipped furnace 
. . . make the desired control settings . . . and 
you'll get peak quality production automatically! 


In firing ceramics, there’s no substitute for the com- 
bination of a properly designed furnace and “GLOBAR” 
Electric Heating Elements. They save you time and 
money, reduce rejections, and improve the quality of 
your product. Atmosphere inside the furnace remains 
uncontaminated, bringing out the brilliance of colors 
in decorations and giving your ware greater eye 
appeal and sales value. Heat loss is low so the heat is 
retained in the furnace and temperatures are dis- 


Cobar 


——_ 


REPEAT PERFORMANCE 


Hime again with“GLOBAR” 








“GLOBAR’ Electric 
Heating Elements are : 


Capable of developing tem- 
peratures up to 2750° F. 
Made in round rod form and 
are self-supporting. 
Installed as easily and quick- 
ly as a cartridge fuse. 

Built with a large margin of 
temperature safety. 

5 Engineered to permit 
concentration of large 
amounts of power in small 
space. 

7 Designed to radiate clean, 
uncontaminated high tem- 
perature electric heat. 











of The Exolon Company, Tonawanda, New York, in whose 
laboratory the picture was taken. 


tributed uniformly throughout the furnace chamber. 


Furnaces with “GLOBAR” Heating Elements operate 
easily and automatically—precise heating schedules 
can be repeated at will. They are clean, noiseless, 
economical, and give off no fumes. What’s more, they 
insure complete comfort for the furnace attendant, 
and contribute materially to good housekeeping. 
We'll be glad to send you complete information on 
how furnaces equipped with “GLOBAR” Heating 
Elements can improve your firing operations. Address 
your inquiry to The Carborundum Company, Globar 
Division, Niagara Falls, New York. 


bar’ Medling Elemerle 


Gy CARBORUNDUM 


(“CARBORUNDUM" and “GLOBAR” are registered trade marks of and ind 


by The Carborundum Company) 
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Tant<« DP SAWS 


Most Essential Requirement for Your 


Machine Shop! 


With this extremely versatile ma 
chine, tools and dies, machine 
parts or other items of practically 
any shape may be made in the 


A DUMORE 
GRINDER FITS THE 
NEEDS OF SCHOOL 


THE TANNEWITZ WORKS, GRAND RAPIDS, MICH. 


ARMSTRONG 





WHY IT’S EASIER TO TEACH ON A DUMORE: 


It's Versatile. You can mount a Dumore Grinder | 


TURRET LATHE AND 


on any standard machine tool to teach nearly every 
SCREW MACHINE TOOLS 


type of grinding — cylindrical (internal and ex- 
ternal), surface, and thread grinding. 

It’s a Real Precision Tool. Your Dumore will be 
the identical type of tool, accurate to .0001”, that is 
used now in war plants mats Agree A Dumore gives 
your students the “feel” of a real production tool. 


It’s Dependable. Ruggedly built, vibrationless 
in operation, a Dumore will provide years of de- 


Today, America Needs 
TURRET LATHE and 
SCREW MACHINE 

OPERATORS 


The transition from tooling-up to all- 


pendable service. 


It’s a Modest Investment. The cost of installing 
or expanding a school shop’s grinding facilities 
with a Dumore is exceptionally low. For full de- 
tails, write The Dumore Company, Tool Division, 
Dept. T122, Racine, Wisconsin. 


DUMORE 


PRECISION AND ~ 


Sold By Authorized 
Industrial Distributors In All Principal Cities 
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out production has increased the need - 


for turret lathe and screw machine 
operators. When preparing your 
courses to help fill this need it would 
be well to build them around 
ARMSTRONG TURRET LATHE and 
SCREW MACHINE TOOLS, These are 
provided for the basic operations, and 
take standard drills and knurls or cut- 
ters that anyone can quickly grind 
from stock shapes of high speed steel. 
Permanent, multiple-purpose tools, 
they reduce tooling-up to the selection 
of cutters, adjustment for clearance 
and tightening of set screws. 


» 


.< 
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ARMSTRONG BROS 
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Model 2HL 
Universal Milwaukee Milling Machine 
For the best instruction in current milling 
machine technique, equipment is es- 
sential, Outmoded and obsolete machines 
are increasingly being replaced with Mil- 
waukee’s because the maxi- 
mum of advanced as well as time-tested 


features of design and construction, 








NOTHER book in the Milling Practice 
Series has just been published by 
Kearney & Trecker Corporation. 


Written in an easy-to-understand style and 
well illustrated, Book Two “The Milling 
Machine And Its Attachments” describes the 
basic mechanical construction and application 
of the various types of milling machines 
together with a discussion of attachments and 
accessories, their use and advantages. 


Like others in the Milling Practice Series this 
book will prove a valuable reference manual 
to every vocational and technical instructor. 
Write for a complimentary copy. 


Kearney & Trecker 
CORPORATION 


MILWAUKEE 14, WISCONSIN 





Book One— ‘Right & Wrong 
in Milling Practice’’ — de- 
scribing errors and correct 
practice in setup, operation 
and maintenance of milling 
machines, selection of cut- 
ters, etc. 


“Methods of Cam Milling"’ 
— covers the special prob- 
fems involved in the machin- 
ing and milling of cams of 
various types and the use co” 
the Rotary Table, Dividing 
Head, Rotary Head Milling 
Machine, etc. 





Ctoaukee Citachine "Toole 


BETTER PRODUCTS ... BETTER EARNINGS SPRING FROM BETTER MACHINE TOOLS 
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All-Metal Laborat Th ters — 
— Reon A te gl yp rugged all- 


y within Yo 
of % full scale. 








Photronic (photo- 
electric) Cells — 
dry disc type cells 
of hi 


output, 
famous for Theis 
stability. 








Models 528 and 489 are companion lines, and are available as AC and 
DC Voltmeters, Ammeters, and Milliammeters, in single and double 
range — Provide compactness, ruggedness and all-around ser- 
viceabi 1 

Model 3 539 Current Transformer has four self-contained primary ranges 
of 2-5-10-20 amperes selected through a switch; with higher ranges by 
passing conductor through transformer. Has short. circuiting’ switch for 


damage prevention. 


a 
them ideal for student use. Literature sent on 


Laborator cee Mecsorement Test ph ne ni eo 
- DC, AC, and Thermo S$ sang 8 Tacho-« 
board and Panel Instruments. . Die! - Thermometers. 


WESTON ELECTRICAL INSTRUMENT CORP., 675 FRELINGHUYSEN AVENUE, NEWARK, N. J. 





LUFKIN MICROMETERS 
MAKE MEASURING EASY 


Teach Good Workmanship With Good 7 
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MAMMCO 7° Shire 


is ideal for use in school shop! 










- Has “VEE” Type Ways, com- 
parable to those of large, ex- 
pensive shapers. 








* Handles a wide vari- 
ety of work. 















te Portable Model is 
mounted on maple 
cabinet. 


Students quickly acquire ability to produce 
accurate work on this precision machine 


Leaders in school shop instruction unre- made”... Simplicity of operation, plus 
servedly recommend the AMMCO 7’ _ special safety features, make this machine 
PRECISION SHAPER. It is small in size, ideal for student use. A wide variety of 
but it is mighty in efficiency and preci- work can be done on this shaper, and as 
sion... It incorporates all important features one instructor has said —"it is a preci- 
of larger machines selling for hundreds sion machine of a thousand uses.” 

‘of dollars more than the Ammco... and Made for bench installation, or as a 
users of the Ammco tell us “it’s the finest portable unit. 


pe Write today for specifications and prices 


fa MMC©O 2100. COMMONWEALTH AVENUE 
a | NORTH CHICAGO, ILLINOIS 
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Li KRINS 


* SAWS 


Atkins Silver Steel Hacksaw Blade 


« 


Atkins No. 37 CH ee 


Mitre Tooth Saw Atkins Band Saw 


Meet 
Every 


Te S$ t 9 School Ss hop Use Good mechanics may be born, not made. But better mechanics are 
made by “Yankee” Fine Mechanics’ Tools, the choice of discrim- 
inating users everywhere, for more than half a century. And why 
It's in the school shop that a saw's quality and are “Yankee” Tools ey caf ioe phoned yegernonnc a 

to save time, money, and trouble on Ir Jobs ... an use they 
performance really meet the test. They must be ore: Basile Wi give Yang, neil, Gepeabdle setvide. TElbes'o Better- 
tough enough to take the hard usage they get mnqueciirse Siiasesalny shout: “Caslece’” Tnsia thet antlars tees sooth 
as beginners become expert. They must be er’s pet. But now, of course, “Yankee” Tools are working for war, 
correctly designed and help students turn out and Demand has made a Casualty of supply. But Victory will mend 
better work right from the start. It's because all that, and you will one day again be training youth and inexperi- 


Atkins “Silver Steel” Saws have these qualities Sane OS Se eats Oat hae a ee 
that instructors have chosen them as “standard” 
in so many school shops all over the country. FREE! weise tor « copy of the handy 


Specify Atkins —the saws that meet every test earnest sete aas sonayed eye 

of school shop use —on your next requisition . . . parce sii nia atc data 

the line is complete. instructions on how to drive serews 
correetly. 





Atkins Coping Saw 





‘Pree... WALL CHART ON SAW FITTING . ; ate 
Shows the right way of filing and setting saw iain 
teeth, with detailed illustrations. Size 19” x 25”. 

Write today for your free copy. YANKEE seerel S 
E. C. ATKINS AND COMPANY Pithad mechanice belt 


404 S. Illinois Street, Indianapolis 9, Indiana 
Agents or Desiers in ail Principal Cities the World Over 


ri 
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Vocational schools have done a magnificent service for 


the war effort in training millions of workers. But it is 


estimated that 25,000,000 people may. have to be | Walker-Turner Machine Tools Are 
retrained for new skills in the post-war period! This is | 

a job that calls for sound planning—and it is already en Bee Ss ~ Sate Sete ane, 

careful selection of materials, 

modern production methods. 





] t | dustry. 
re ate: 
. ” ; 2. Easy to operate, simple 


to understand for beginners. 5. Fully safeguorded. 


We can help you in selecting equipment. Contact your SE & se ccialladigtias be. . G. tacbitty em teins 
used on scores of projects, up under inexperienced 


local Walker-Turner distributor. To start things rolling, | on all moterials. handling. 
send for our latest catalog. * As estimated by Saturday Evening Post. 


WALKER-TURNER CO., Inc. @ PLAINFIELD, N. J. 


NE TOOLS 


HAND AND POWER FEED e RADIAL DRILLS 
D SAWS @ POLISHING LATHES ¢ FLEXIBLE SHAFT MACHINES 
CHINES FOR METAL @© MOTORS e BELT & DISC SURFACERS 








One tool that performs ma 


You build confidence, encourage initiative, develop 
the imagination when you put the Stanley Router- 
Shaper 10A in the hands of your students. It can do 
an astonishing range of difficult-looking jobs with 
precision and ease . . . veining, beading, shaping, 
template routing, inlaying and dozens of other jobs. 
Completely self-contained and direct-driven with 
plenty of speed (18,000 r.p.m.), this Stanley Tool 
quickly justifies its modest cost. Easily interchanged 
attachments make it “many tools in one.” Write today 
for illustrated, descriptive booklet. Stanley 
Electric Tools, Division of The Stanley 

Works, New Britain, Connecticut. 


[STANLEY] ¥= 



































Say Shop Teachers! 
Have You EXAMINED INDUSTRY'S 


FIRST CHOICE 


These Two Books? 
FOR OVER 


WOODWORKING FOR EVERYBODY 
Now in THIRD Printing! 
BY. SHEA AND WENGER. Contents include Story of School 
Wood, and chapters on Processes, Joinery, Machinery, Edition 
Equipment, Tool Sharpening, Finishing and Safety — 
PLUS 46 PROJECTS— with complete specifications! 


HOUSEHOLD MECHANICS 
Now in SECOND EDITION — SECOND Printing! 
BY BEDELL AND GARDNER. New edition has 148 School 
JOBS — 642 Illustrations — 248 Pages. More on Edition 
Home Repairs; added information concerning Electrical $2.00 
Appliances and a NEW chapter on The Home Work- (List) 
shop! 


Order EXAMINATION COPIES TODAY 








INTERNATIONAL TEXTBOOK COMPANY aE conn 
Scranton 9, Pennsylvania : adil 























Is An Easy-to-Build 
Postwar Classroom Project 


What student wouldn't get a real thrill out of 
building one of these Monk-designed 9-foot skiffs? 
Large, light, split-proof panels of Douglas fir ply- 
wood make it exceptionally simple to build, too. 
because plywood is easy to work. either by hand 
or with power tools. Why not plan such a proj- 
ect when plywood is again available for 
non-war uses? Send for boat plan 23. 
No cost or obligation at all. 


Douglas Fir Plywoote 


Kash 


i Association 


TeiON 
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Teaching industrial arts calls for abili- 
ty, knowledge, experience — and 
quality tools. Millers Falls Tools fill the 
last of these needs. 

The Langdon Acme Mitre Box is 
typical of all Millers Falls Tools. Its 
fine construction features include ball- 
bearing saw guides, easy swinging 
from one angle to another with a sure 
lock at any angle and-a positive lock 
in the most-used angles. 

Millers Falls Tools are becoming in- 







creasingly available. Ask your dealer. 


















MILLERS FALLS 
TOGLS 


MILLERS FALLS COMPANY 


GREENFIELD * MASSACHUSETTS 















No. 1 
RADIAL SAW 





Column, arm and 
motor rotate to any 
angle. Motor moves 
back and forth in 
arm for  cross-cut- 
ting, angle-cutting, 
and rip settings. Mo- 
tors to 2 H.P. cut- 
ting up to 4” deep. 














The Wallace No. 1 Radial Saw is the most versatile wood- 
working machine made! Does cross-cutting, angle cutting, 
compound angles, ripping, bevelling, rabetting, shaping, 


routing and many other jobs. 


This is the most practical saw made for teaching carpentry 
and cabinetmaking — thousands in industrial use. 


Write today for bulletins. We also make high-grade 
Universal Saws, Jointers, Bandsaws, Lathes, Shapers, 





Mortisers, Oilstone Grinders, etc. 


J.D. WALLACE & COMPANY 


140 S. CALI 


FORNIA AVE 


CHICAGO, ILL. 























For Your Professional Growth 








250 
TEACHING 
TECHNIQUES 


By Estabrooke and Karch 


Successful teaching 
techniques dealing 
with your classroom 
problems in the field 


of industrial arts and 
vocational educa- 
tion. $1.25 





SCHOOL-SHOP 
ADMINISTRATION 


By Mays and Casberg 


A comprehen- 
sive presentation of 
the problems and the 
procedures involved 
in operating a suc- 
cessful school shop. 

$2.50 





TRADE AND 
JOB ANALYSIS 


By Verne C. Fryklund 


How to organize and 
teach technical sub- 
jects and industrial 
skills in the most ef- 
ficient manner. 
$1.75 











THE BRUCE PUBLISHING COMPANY 


709 Montgomery Bidg., Milwaukee 1, Wis. 
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= Make this a required course... and 
your wood-shop training is complete! 


- Yes ... this is the No. 1 machine course in today’s vocational 
schools ... learning how to operate a DeWalt. 


Knowing how to make the fullest use of this flexible, easy-to-operate 
machine will give any student a head-start as he prepares for 
tomorrow’s industry. 

When he leaves school he will be fully acquainted with a machine 
that is destined to occupy a prominent place in tomorrow’s industry. 
The perfection of the DeWalt Saw has created new methods in cut- 
ting wood, making obsolete old-style equipment previously used. 
We urge you to investigate DeWalt. Install a DeWalt in your school. 


16 MM Sound Movies— ‘DeWalt Saws in the War Program” and 
‘The Standard DeWalt Machine.” These are the only sound movies 
on woodworking machinery now being used by vocational teachers 
as part of their regular training courses. Write for details. 


DEWALT PRODUCTS CORPORATION and utth proper 
126 Fountain Avenue Lancaster, Penna. tools makes any 


Cut possible 'é 
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NICHOLSO 


FOR 


His file education begins here 





N FILES <> 


AN UNDERSTANDING 
of the character, pur- 
pose and proper use 
of the basic types of 
files is a mechanical 
training fundamental. 
The Nicholson Wall 
Chart is an “A, B,C” 
of files. It should be in every training-school shop, 
classroom or library. It classifies files into four 
general groups: 


MACHINISTS’ FILES (double cut)—for general 
i use 


MILL FILES (single cut)—for saw diinining and fin- 

SWISS PATTERN FILES—for precision filing (on dies, 
tools, fine instruments, etc.) 

RASPS—for wood, leather, lead and other soft 
materials 


Besides type, shape, cross-section and dimen- 
sional information, the Chart covers the interest- 
ing fact that each coarseness range (Smooth, Second 
Cut, Bastard and Coarse) runs progressively with 
the length of the file but independently of other 
coarseness ranges. Example: The Bastard cut in 
a 10-inch file is virtually no coarser than the 
Second Cut in a 16-inch file. 

Classroom companion of the Nicholson Wall 
Chart is the famous Nicholson “primer’’ on files 
—“‘File Filosophy.” This book, which has come 
up through the years of file manufacturing progress 
with many editions, is a widely accepted authority 
on the manufacture, kinds, use and care of files. 
In addition to general purpose files, the book illus- 
trates and describes many of the special purpose 
files developed in recent years. (How is your in- 
structors’ supply of this book? Tell us how many 
copies you can use.) 


THE NICHOLSON WALL CHART, printed on heavy cloth and 
28” x 54” in size, is available (while our limited supply lasts) to accredited 
schools for classroom, library or other reference uses. For a copy, write 
giving us your status or describing the need of such an accessory. 


NICHOLSON FILE COMPANY 


47 ACORN STREET, PROVIDENCE 1, R. I. 
(In Canada, Port Hope, Ont.) 
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The school year 1945-46 is about to 
begin. Are you prepared to open your shop 
to teach your first class in a manner that 
will impress as well as interest your new 
students? 

The first day of school may mean much 
to the success of your work throughout the 
year. If your work is well prepared the stu- 
dent who may be entering a school shop for 
the first time in his life will be impressed, 
and the groundwork for his future success 
in your class will be well laid. 

If on the other hand, the first meeting 
with the new student is not a happy one, 
much extra work may have to be done to 
overcome the handicaps that have been 
set up. 

Plan to have your shop as inviting as 
possible. Have a few pieces of work, prefer- 
ably your own, displayed in a pleasing 
manner. Make your first approach cordial 
and friendly. Do not forget that cordiality 
and friendliness beget cordiality and friend- 
liness. 

The next step after establishing the 
proper relations is to get the students 
started. Remember they are anxious to be- 
come acquainted with the work in your shop. 
Make your remarks brief and to the point, 
and then let the newcomers’. become 
acquainted with the materials and tools with 
which they are to work during the coming 
year. 


War Surplus Materials 


Teachers, supervisors, and directors of 
industrial arts and vocational education will 
be interested in Albert. W. Frey’s article 
entitled “Surplus Disposal — A Challenge.” 
It appears on page 324 of this issue. 


This Month’s Cover 
The cover picture shows Pvt. Alex Mac- 
Donald operating a quick change gear lathe 
built by the Sheldon’ Machine Co., Inc., of 
Chicago, Ill. He is shown turning out a 
repair part to put some needed piece of 
military equipment into operation again. 
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Authorities recognize that a co-operative attitude toward a 
school’s safety program is an important factor in reducing shop 
accidents. Of the. many things which help to develop a personal 
teeling of responsibility, working with safe, modern equipment 
ranks very high. Yates-American machines are designed to 
permit convenient operation with the safety devices in position 
. they enable the student to observe every fundamental safety 
principle. 
The wheels and the saw blade on the Y-36 Band Saw are com. 
pletely guarded except at the point of cut. Control knobs for the 
roller guides are located at a safe distance from the moving blade. 
The guide bar is counterbalanced for easy adjustment. 


To insure quick stopping this saw is equipped with an internal 
expanding drum brake which is operated by a hand lever con- 
veniently located at the front of the machine. 


The saw blade itself is kept under correct tension by means of 
an extremely sensitive knife-edge straining device. This is a 
safety feature which is of considerable importance. For complete 
in formation write today. 


YATES-AMERICAN MACHINE COMPANY ¢ BELOIT, WISCONSIN 


SPECIFICALLY DESIGNED...UNIVERSALLY ACCEPTED FOR 
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MORTISE-AND-TENON JOINT 


The wedged mortise-and-tenon joint (A) is 
basically the same as the through mortise-and- 
tenon joint except that two saw cuts are made 
in the tenon and fitted with wedges as shown. 
Since the sides of the mortise are flared, the 
tenon cannot pull out after the wedges have 
been driven and glued into place. The foxtail 
mortise-and-tenon joint (B) similarly resembles 
the blind mortise-and-tenon joint. Its positive 
grip recommends it for use under tension. 
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we Co-operative Relationships of | 
Industrial Arts and Vocational Education 


The term Relationships like the term 
League of Nations holds so much of futil- 
ity mingled with hope, that the idea must 
continue to intrigue and challenge. One 
sees this in every order of life including 
education. Relationshigs suggest two pri- 
mary considerations: (1) that differences 
exist or are imminent, and (2) that there 
is or may be accord; agreement, or com- 
mon ground. Too often the element of 
“difference” is allowed to dominate and 
not only embroil all interests in contro- 
. versy but endanger all that has been built 
up for the common good. 

Experience has given us several ways of 
handling differences, among which, prob- 
ably the most common procedure is to do 
away with the subject or cause of disagree- 
ment in some ‘arbitrary manner. This is 
illustrated by the fable of the two cats, who, 
quarreling over their portions of cheese, 
went to a monkey for arbitration. It will 
be remembered, the monkey tried to settle 
the difficulty by altering the portions. 
When he found that biting a little from 
one and then a little from the other did not 
satisfy the two cats, he settled the matter 
once and for all by eating all of the cheese. 
Various communities during depression 
prior to World War II took this course in 
dealing with industrial arts and vocational 
education when they were curtailed little 
by little, sometimes by themselves, and 
sometimes along with other subjects, until 
many school shops were closed. The Fed- 
eral Government contributed to this course 
when it set up the CCC, NYA, and WPA 
training programs instead of helping the 
schools more directly to carry on. 

There is no question relative to the jus- 
tice of the action taken by the monkey, 
and likewise there can be no question re- 
garding similar acts of communities that do 
away with school subjects, the direction 
and purpose of which are allowed to be- 
come obscured in argumentative fog. 

Of course, one could let the subjects of a 
controversy burn up in their own heat on 
the assumption that ashes at least have 
some value. But why risk what is a known 
good, and the very birthright of children 
in the smoke of unauthorized fires? We 
need to.know what we are about! We had 
better begin by pulling from the flames the 
combustible materials and ask about them: 
“What is industrial arts? Where did it 
come from and where is it going? Is it the 
all-inclusive panacea for educational ills 

"Chief, Division of Vocational Education, Board. of 
Education, Yonkers, N. Y. 


Laurence F. reshleg* 


that some advocate? Likewise, what is vo- 
cational education? Is it the federally aided 
mugwump of our school system that some 
accuse it of being, or is it just a brother 
of industrial-arts mugwumps?” The an- 
swers have been in our professional lit- 
erature time and again, but we are lazy 
readers, or we have vested interests, or we 
are just plain careless about what becomes 
of the children with whom we are charged! 

If there is anything to industrial arts 
or to vocational education that justifies 
either or both in the curriculum, and if 
these divisions are under the guidance of 
little, egocentric people, each not knowing 
the goal of his own work to say nothing of 
the place of the other, the community must 
take hold of the situation through its board 
of education. It, too, may have to use 
arbitrary means if recognized -values are 
not to be lost to professional bickerings. 

The procedure hardly seems “grown up” 
but let us assume that industrial arts and 
vocational education:-do exist as definable 
somethings, and let us assume further that 
the former was beginning to emerge and 
not by definition alone from a more or 
less chaotic manual training era when 
World War I came along..We saw the 
early skills objectives largely superseded 
in the Bonser et al. philosophy by a pre- 
sumably more basic work experience in 
which a greater variety of materials and 
processes were introduced purportedly that 
a better mental and physical growth of the 
child might be attained. The skills objec- 
tives were conspicuous by their absence 
in the abilities of the graduates of schools 
where there were no manual training, or 
home-economics opportunities. Consequent- 
ly, skill persisted as a minor outcome. 


Birth of the Smith-Hughes Law 


Prior to World War I methods in the 
production of goods were undergoing radi- 
cal changes which in turn favored the new 
industrial-arts development. Diversifica- 
tion of industry, for one thing, had become 
so great, apprenticeships could no longer 
keep pace with requirements either of em- 
ployers or would-be job holders. Agricul- 
ture, business, and even the home were all 
feeling the need of more effective training. 

Compulsory education laws were denying 
to parents the earnings formerly derived 
from their children and causing them to 
demand that the investment of 8 to 12 
years in the public schools yield a more 
immediate return in enlarged earning abil- 
ity and in opportunities to earn. 





Declaration of war intensified the need 
for men with special skills, until the pres- 
sure became too great for local situations. 
Something national in scope had to emerge. 
The answer was the Smith-Hughes law 
which was to provide some seven millions 
a year to promote vocational training as a 
part of public school education. 

The resulf was a change of emphasis in 
school-shop work that was to paralyze in- 
dustrial-arts activities partially in the pub- 
lic schools. Thousands of trained persons 
were needed for factory skills and the 
federal subsidy produced an immediate 
stimulus to vocational training. Teachers © 
were not sure but that it behooved them to 
prepare for this type of teaching, for sta- 
bility of employment, and future security 
seemed more certain because of govern- 
ment backing. Patrons and schoolmen 
alike began to lean toward shop teaching 
which would be more vocational in char- 
acter. Industrial-arts men found them- 
selves members of vocational associations 
and contributing professionally to them 
rather than to organizations of their own, 
of which they had none. However, specific 
requirements for teachers in the vocational 
field barred the industrial-arts men from 
ready transfer and some bitterness arose, 
accompanied by professional jealousies and 
personality clashes. Unfortunately, both for 
the children ef our schools and the subject 
areas, these differences have not ended with 
“face making.” 

As far as the United States was con- 
cerned World War I was of short dura- 
tion and the emphasis which was given to 
training in industrial skills subsided to a 
dangerous level as depression years were 
later to show. Educators again began to 
take. stock of criteria which were to fur- 
nish justifiable direction for their work. 
Industrial arts once more rose to a promi- 
nent position, and continued to gain 
ground, though a few shortsighted academic 
administrators put plenty of obstacles in 
the way and succeeded in having much 
work in the larger cities halted. 

The teacher and the school administra- 
tor, sincerely concerned with the program 
of education for the children, and for 
whose care and education they are respon- 
sible, faced a dilemma. Were they to allow 
themselves to remain lost in the financial 
smoke screen of the tax dodger or the 
verbal maze of the traditionalist? It was 
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like being physically lost, say on a highway 
in a strange country. The usual solution 
crops out—that of reorienting oneself. One 
cannot proceed in any direction if he does 
not know where he wants to go, nor can 
he go where he wants if he doesn’t know 
his directions. Too many schoolmen have 
failed in the overconfidence which a pocket 
compass in the guise of a set of printed 
objectives gave them, little realizing that 
before a compass can be of any use one 
needs to know what direction to take. The 
intelligent schoolman will decide first of 
all on the location of the ends for which 
he is striving, in other words, where he 
wants to go, and how to get there without 
losing his bearings. 

The sources of relationships and differ- 
ences can be traced through analyses of 
goals and methods. Valid educational goals 
are evolved from accepted criteria. They 
consist of principles which have been tried 
throughout generations and formulated in- 
to accepted expressions of desired attain- 
ments. An industrial-arts or a vocational 
teacher, in fact anyone interested in what 
education should be, needs to make a criti- 
cal study of these principles. He needs 
then to plan continuously how he can align 
his program with them. Therefore, one 
need make no apology to administrators or 
- to a group of educators for reminding them 
of some of the clear-cut bases to which all 
must continue to turn for direction. 

The Bonser definition of industrial arts,* 
the development of which will be further 
elaborated, made the subject a study of the 
changes in the forms of materials made by 
man, and the problems of life related 
thereto. Consequently, teachers need to be 
aware of material, social, and professional 
heritages, which they may. use with chil- 
dren as gauges of and indices to present 
progress, and as stimuli to imitate and in- 
terpret the artistic crafts of the past. The 
attainments in knowledge and skill by the 
ancients are shown in the fifty centuries of 
exhibits on display at the Toledo Museum 
of Art, which surpasses the understanding 
of laymen today in the realm of beautiful 
glassware. This may also be said of ceramic 
materials from the tombs of the Pharaohs, 
the iron and copper work of the ancient 
Romans, the bronze work of Egyptians 
and Cretes, or the early printing by the 
Chinese. Articles of furniture of the period 
of the Louises of France and the Tudors 
of England have come down to us as-works 
of art. These things are constantly sought, 
studied, copied, and improved for present 
use. They represent the efforts of men with 
master minds who, while working in the 
past, live in the spirit and processes of 
present enterprise. They furnish the lay- 
_ man and student alike with a wealth of 

interesting data on the cultures of the past, 
and must certainly leaven contemporary 

0. 
Aside from craft knowledge and its his- 


1Bonser, Frederick Gordon, and Mossman, Lois Coffey, 
Industrial Arts for Elementary Schools (New York: Mac- 
millan, 1923), 491 p. 
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of procedures in teaching industrial activ- 
ities need to know the source and develop- 
ment of the phi y and methods on 
which they rest. This necessitates knowing 
something of the contributions of a consid- 
erable number of persons headed by such 
names as Confucius, Plato, Socrates, Jesus, 
St. Paul, and many others down through 
the centuries—great philosophers and sci- 
entists who attempted to remove ignorance 
and superstition and who set forth prin- 
ciples for individuals and group living, 
valuable not only in their day, but equally 
so now. Great poets and dramatists belong 
with this group, for they were not only phi- 
losophers, but they knew how to reach 
people through beautiful and subtle lan- 
guage, and consequently were able to give 
perspective-and direction to human ten- 


dencies ard attitudes. This group of men. 


built up a great social heritage transcend- 
ing the art of living and progressing with 
others. The literature left by them contains 
the basic principles of our present social 
state, with plenty of reference to the value 
of craft knowledge and skill as preparation 
of youth for life. 


Early Teachers and Writers 

Equally important and of more immedi- 
ate concern are the great teachers and 
writers on education. Among them are sev- 
eral prominent philosophers already men- 
tioned, and Martin Luther, who advocated 
the great movement for secular education 
and for the idea that all children should be 
taught. This category also holds the names 
of Comenius, Rousseau, Pestalozzi, Heu- 
singer, Locke, Voltaire, Froebel, Bacon, 
Milton, Petty, Fellenberg, Herbert, Hart- 
lib, and others. Their combined writings 
furnish the underlying principles of pres- 
ent-day policies in school teaching, subject 
matter, and learning. 

Principles are important. They are like 
axioms, in that they are universally recog- 
nized. Any phase of education, industrial 
arts, English, mathematics, or agriculture, 
derives its excuse for being from accepted 
educational principles. Some of the educa- 
tional principles established by these an- 
cestors still may be considered contempo- 
rary with twentieth-century notions. Stu- 
dents of education will recognize the fol- 
lowing: 

1. Very young children can learn. 

2. Individuals differ. 

3. A child’s world is not an adult’s world. 

4. Knowledge grows from experience. 

5. The printed page furnishes impressions 
only as the background of the reader is 
capable of reflecting them. 

6. Wide acquaintance with nature, men, 
and things is necessary if learning is 
accomplished. : 

. One learns to do by doing. 

One learns from sense impressions. 
Education should consist in gradually 
adjusting to the social state or age of 
which one is a part. 

10. To understand the social order, one 

must participate in its activities. 

11,. One must be able to provide the physi- 
cal necessities of living for the highest 
mental attainments. 

Industrial arts, which have been planned 

to furnish experience with industrial ac- 


oO 





torical development, educators most certain _tivities at various age levels, derive i 


of a bookrack project with a blind dovetail 
joint, but goes far beyond this by establish- 
ing a knowledge of the materials of nature 
—how they are extracted, combined, and 
shaped by man for his use, and how his 
whole life is affected by the changes so 


wrought. 

If the long-established principles relating 
to subject matter and method are fully 
understood, one will not think of planning 
an industrial-arts program without having 
in mind the life the child now lives as well 
as that into which he will ultimately go. 
These statements, however, still do not ade- 
quately clear up, either the goal or the di- 
rection for school shop activities. There 
are still lacking specific criteria for judg- 
ing whether the school serves the child 
in attaining desirable ends, or that the ends 
sought are legitimate and justifiable. 


John Milton on Vocational Education 


Education has always had a somewhat 
vocational objective. From the earliest times 
persons looked forward to such training as 
would place them in the ministry, in law, in 
medicine, or possibly in teaching. A classi- 
cal background was considered necessary 
down through the centuries for these out- 
lets but with the coming of popular educa- 
tion, in other words, education for all the 
people, boys and girls alike, it became nec- 
essary to redefine its goal and, likewise, 
method. Probably one of the best definitions 
that has been given for all time was strange- 
ly one of the earliest, and resulted from the 
Hartlib report on education in England in 
the seventeenth century. It was John Mil- 
ton, the poet, who as a member of this 
commission, made the statement which has 
embodied all of the concepts and defini- 
tions that have been evolved since his time, 
when he said, “I hold a just and generous 
education one which fits a man to perform 
all of the offices, public and private, justly, 
skillfully, and magnanimously in peace and 
in war.” We have seen this reworded by 
modern educators into terms, such as: 

1. Social efficiency. 

2. Education for life. 

3. Education should be a reconstruction of 

experience into usable life patterns. 

4. The seven cardinal principles of the 
National Education Association, which 
are also recognized as: A command of 
the fundamental processes; health; wor- 
thy use of leisure time; worthy home 
mentee: vocation; ethical charac- 
ter; and citizenship. 

An examination of each shows a central 
idea pervading all—a preparation for life 
as the business of the schools. What is life? 
One can say that it is existence, not just 
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ondary. ie 
As life is concerned with a social 
a definition of this order is needed so 
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time slip without ‘appreciating the sig- 
nificance of changes with which they should 
cope. An example is seen in the fact that 
we are still trying to interpret Bonser’s 
definition of industrial arts, for those who 
cling to manual training terminology, al- 
though it was launched thirty years ago; 
and by the fact that we fail to see that the 
definitions and outcomes suggested, coincide 
with accepted concepts of education. It is 
seen in our failure to realize or provide for 
change in our physical plans for education. 
Most of the schools in our big cities were 
built 25 to 50 years ago. Much of the ap- 
paratus in our laboratories and our class- 
rooms was likewise provided in that period. 
The world then was quite different. “Let’s 
see,” Woolcott reminds us:* in 1912 “there 
were no cement roads, no filling stations, 
no talking pictures, no neon lights, no 
radios, no electric refrigerators, no electric 
washing machines, nor animated cartoons. 
Rayon and other synthetic materials were 


not known. Neither was a wrist watch.” 


We may add: Women did not have the 
right to vote, were not in politics, and 
scarcely participated in the industrial life 
of the nation. There were no government 
agencies in education, such as NYA, CCC, 
etc, These are but a few of the things which 
have come in existence during the lifetime 
of many of our school buildings and that 
have in themselves ushered in a new social 
structure. Coupled with these are the de- 
velopments in science and industry which 
have produced some 500 new raw materials 
from which our present necessities are 
made. Occupations have grown so that the 
12 or 15 trades at which workers were once 


apprenticed have given way to 26,000 dif- 


ferent kinds of jobs. There are signs that 
these are again rounding up into appren- 
ticeships of another order. 
Manual Training 

It was during these changes the phi- 
losophy of manual training rose and fell. 
Among the significant essays on the subject, 
older teachers and possibly graduate stu- 
dents remember: An Argument for Manual 
Training by Nicholas Murray Butler writ- 
ten in 1899; The Drift of Manual Training 
by Kenyon on the Pacific Coast in 1903; 
and Manual Training: Its - Educational 
Value, by Balliet in 1910. Beginning with 
Woodward’s Manual Training, in 1890, one 


"2A “Town Crier? Broadcast. 


finds a period of two decades when school- 
shop work was considered, more as Wood- 
ward put it “manual science,” instead of 
“training” in skills. Educational values 


_. Were sought as outcomes rather than skills. 


Perhaps uppermost in the Philosophy was 
the thought that mental training went hand 
in hand with the mechanical activities and 
that there was a carry-over from the train- 
ing which influenced one in all his activities. 
While the mental discipline theory has been 
somewhat exploded, one might reorient 
himself with some of Balliet’s statements 
back in 1910.* 

1. Manual training has for its chief aim 
general education. It is an additional 
means in the modern curriculum of ap- 
pealing to the pupil and developing his 
mind. It appeals to the motor, executive 
side of his nature, to his mechanical in- 
terest, which was entirely ignored in the 
old-time school. 

2. It enables all children to test their tal- 
ents in a broader field than formerly and 
to discover what they are fitted for in 
other lines than those of book work. 

3. It forms a broad basis for specialized 
industrial -and trade education. Manual 
training bears somewhat the same rela- 
tion to instruction in trades as a college 
education is supposed to bear to the 
study of a profession. It constitutes 
a “liberal” motor education. 

4. This broad basis which really gives the 
pupil the elements of a number of 
trades, an insight into mechanical prin- 
ciples, etc., will make the future work- 
man versatile and enable him to adjust 
himself easily to sudden changes in his 
trade. In this age of rapid changes in 
methods of manufacturing such versatil- 
ity is one of the most important things 
to secure in a system of industrial edu- 
cation such as we shall soon have in 
this. country. 

5. As already pointed out, the pupil’s mo- 
tive must be to make a thing to possess, 
which is the “industrial motive.” While, 
the teacher of manual training must have 
the educational motive constantly before 
him, the pupil must be allowed to work 
from the industrial motive. This forms a 
bond of close connection between manual 
training and industrial education. To the 
pupil the motive in both is the same and 
the transition is easy, while to the teach- 
er there is involved a change of motive 
and the transition seems more marked. 
It is the difference in motive between 
the two lines of work which has led 
manual training teachers in the past per- 
haps to exaggerate the difference be- 
tween the two kinds of training. 

By 1910 a gradual shifting of emphasis 
to skills training began to permeate manual 
training shop work. By the end of World 
War I when a survey of the state of Il- 
linois schools was made,‘ 61 per cent of 
the superintendents in the 372 towns and 
cities with a population of 5000 or over, 
said they wanted their school-shop work 
to relate more specifically to industrial 
needs and processes. Several factors account 
for the shift, not the least of which was 
that acceptable criteria were lost sight. of 
and schools were going ahead blindly. This 
conclusion is reached by the fact that in- 
dustrial-arts values were obscured and. new 

3ibid., p. 12. 


4Manual Arts in Illinois,” july, 1921, The Manual 
Training magazine. 








shops were installed as a fashion rather than 
for any educational demand. Where this 
was done school administrators had no cri- 
teria other than to get needed repairs and 
equipment, which under other circum- 
stances were denied because of lack of 
funds. As a consequence, teachers were 
often employed who were poorly prepared 
professionally. 


Industrial Arts 


Out of the resulting confusion, there 
arose several leaders with sufficient force 
to call an about face. One of these was Pro- 
fessor Richards, who was in charge of 
teacher training at Columbia University. 
He thought that the work ought to be 
more closely associated with art and that 
it ought to align with its original educa- 
tional criteria, but in order to do it, its 
old name, “manual training,” would have 
to give way to something else. He proposed 
“industrial arts” in its stead. Professor 
Charles A. Bennett, who had been asso- 
ciated with Mr. Richards, proposed that the 
work be called “manual arts” and wrote at 
length on the subject. Bennett’s The Man- 
ual Arts reiterated the thoughts of earlier 
writers that the subject should be both a 
method and an end in itself. He proposed 
that it should be broken up into numerous 
subject areas and that broad, related train- 
ing accompany it for appreciation sake. 
But it remained for Frederick Gorton Bon- 
ser, whose posthumous book, Life Needs 
and Education, is a contribution to educa- 
tional thinking, to define the Richard’s 
term as follows: 

Industrial arts is the study of the changes 
made by man in the forms of materials to in- 
crease their value and the problems of life 
related to these changes.° 

Here one sees the subject set on a 
plane of a study and all that it may con- 
note in changes, in the forms of raw mate- 
rials. One readily sees implications for par- 
ticipation in industrial activities and for 
the acquiring of knowledge about- mate- 
rials and processes in all the ways possible. 
As one reads the last part of the definition, 
“the problems of life relating to these 
changes,” he recognizes the whole as an- 
other way of stated accepted concepts of 
education. 

It was Bonser’s thought that a shop pro- 
gram should be so planned that a child 
could have experience in dealing with a 
variety of materials, making them into ar- 
ticles which he would desire to own. Such 
a plan could be called a general or a com- 
posite shop. Immediately several different 
notions for giving a greater spread to shop 
activities developed. One of these was called 
the Ettinger Plan because it was spon- 
sored by Dr. William L. Ettinger, super- 
intendent of schools in New York City. 
This plan required that each activity be 
given in a different shop. It was referred to 
as the unit shop plan. Another idea evolved 
in Pittsburgh and was referred to as the 
Pittsburgh Plan. It began. with the Bonser 
idea of Teachers College, Columbia Uni- 


5Op. cit. 








SEPTEMBER, 1945 279 









































































versity, but after the pupils had a certain 
amount of experience in the general shop, 
in which they were supposed to discover 
certain interests and aptitudes, they would 
transfer to the unit shop most suitable. 
Thus, one sees how industrial arts grew 
out of educational philosophy and how that 
back of all educational philosophy there 
is the vocational concept of school out- 
comes. One sees also that progress in pro- 
cedures for delimiting the two were get- 
ting well under way prior to the present 
world conflict. It was pointed out earlier 
that children learn at all age levels and it 
is agreed that learning is based on experi- 
ence. Without experience one has little or no 
ability to interpret the social order as it is. 
He must obviously participate in it. The 
school shop can serve a twofold purpose at 
all age levels, (1) to give usable experi- 
ences with the major materials of con- 
struction together with information which 
can be tied to these experiences, and (2) 
to give manipulative ability and explora- 
tory. activities which will be basic in se- 
lecting a future vocation. Serving such pur- 
poses is in accord with every accepted prin- 
ciple for public school education. It makes 
the activity work of the school shop a 
method of learning by giving experiences 
for interpreting what the child encounters, 
and a subject, when what is being learned 
and experienced, becomes an end in itself. 


Vocational Education 


Now education has been meeting the re- 
quirements of another great period in his- 
tory somewhat similar to that of World 
War I. The present international conflict 
has again brought about an even greater 
need for manually skilled persons. We have 
just come through a period where unskilled 
persons by the thousands were on relief 
rolls, and the need for vocational training 
has never been so apparent nor so pub- 
licized. Trade journals have been full of 
the need for special emphasis on such train- 
ing both for individual good and to meet 
production demands. 

Marshall,° of the New York City school 
board, makes the following statement: 

The dramas of machinery and the test tube 
have in the present generation seized the 
limelight from the classics in education. The 
classics are still in. the schoolroom but they 
no longer occupy the front seat. The growing 
emphasis on vocational education is neither 
an attempt to liquidate classical learning nor 
surrender to inferior minds and standards. 
Vocational - education is indigenous to life 
among the mechanisms and gadgets, just as 
schooling in the scientific method must be a 
part of education in a world turned topsy- 
turvy every half generation by the findings of 
the laboratory. Some students who are verb- 
ally minded can absorb the classics readily 
and those who can think in the symbols of 
science can absorb science readily; but every- 
one, whether verbally minded, scientifically 
minded, manually minded, or with very little 
mind at all, needs a skill that will enable him 
to earn a living. 

6Marshall, James, Plato, Budda, and President Hutchins, 
Harper’s, June, 1941. 
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Such a skill; whether verbal or manual, 
whether predominately intellectual or physi- 
cal, cannot readily be picked up today; it is 
rarely passed on from father to son. Of course, 
ability to earn a living and capacity for a giv- 
en vocation are by no means guarantees of 
employment. But the possession of skill is 
essential, not only as a means toward bread 
and shelter and greater stability in job holding 
but also toward the achievement of that sense 
of capacity which raises the self-esteem and 
stabilizes the character of the people. . 

Supporting President Magshall are the 
findings of monumental surveys of educa- 
tion which have been made during the past 
quarter century. Some rela ‘to the work 
of major cities such as Indianapolis, Minne- 
apolis, Pittsburgh, Gary, and Cleveland. 
Others cover a whole state: Such is the 
Regents Survey of the State of. New York 
which devotes many volumes to the needs 
of youth. The titles “Why Youth Leaves 
School” and “High School dnd Life” are 
already widely known. These surveys give 
a forceful picture of. a population of youth 
going through a stereotyped form of school 
and coming out at the end in,a social wil- 
derness about which they Have not been 
informed but with which they must cope. 
Spaulding says in the latter:” 

The average New York State high school is 
now geared to do one kind of job, and only 
one. It takes the boys and girls who are fed 
into it from the elementary schools, lets them 
sort themselves crudely according te the abil- 
ity to master academic subject matter, and 
starts them on a four year round of drill and 
memorization. Some pupils rebel against that 
round, or cannot keep up with its academic 
demands. These the school lets go as soon as 
the Law will allow and as soon as they take it 
into their heads to leave. The rest it prepares 
for final examinations. 

Thus the average high school provides an 
educational mechanism which is unadjustable 
and relentless. 


One sees through these 25 years great 
strides in educational reform (maybe we 
should say school reform) with industrial 
education, under one of fifty different 
titles, taking a more and more prominent 
place in the organization and in physical 
setup. 

It was noted in the beginning of this 
exposition that any discussion of relation- 
ships must connote lack of relationship as 
well. It must be admitted that there has 
been considerable professional jealousy be- 
tween the leadership in industrial arts in 
some localities and that of the leadership 
in the vocational industrial areas of educa- 
tion.® In the long view such jealousies can 
only reflect detrimentally on the persons 
involved and upon the profession as a 
whole. We can but conclude from the rec- 
ord of development that industrial arts and 
vocational-industrial education are like 
brothers. They have the same ancestry, 
and have been brought up in much the 
same environment. Like true brothers, 
each should be concerned that the other 
pursue successfully the career he has se- 
lected and that the maximum good be re- 





7Spaulding, Francis T., High School and Life (New 
York: McGraw-Hill, 1938), p. 262. 

8See: INDUSTRIAL ARTs AND VOCATIONAL EDUCATION, 
Vol. 33:10, p. 397, last paragraphs of article by Arthur 
B. Mays, “Unified Industrial Education Programs.” 





turned to their educational parentage for 
the sponsorship which each has enjoyed. 

‘That vocational education is an eco- 
nomic necessity has been demonstrated by 
all of the great educational surveys which 
‘have been made in the past quarter cen- 


‘tury; that it is of first importance in the 


lives of all who must rely upon their own 
resources for the future, regardless of ul- 
timate desires has also been demonstrated; 
and that it is an accepted principle of edu- 
cation is seen in its recognition among the 
“Seven Cardinal Principles of the N.E.A.” 
Here, besides its specific mention, its need 
is implied in most of the other statements. 
What are the fundamental processes? Noth- 
ing can be more fundamental than the ac- 
quisition of food, clothing, and shelter, and 
this is not stealing any credit from the 
three R’s. It only gives them a basis for 
existence. How can there be a worthy home 
membership without vocation? Somebody 
must provide the wherewithal to live be- 
fore there can be any kind of a home, and 
this need not obscure the numerous other 
factors contributing to it. How can there 
be ethical character where there is inde- 
pendence of objectives? There must be uni- 
son of effort if the cause of education is 
promoted, and this does not deny that each 
may have a separate niche to fill. How can 
health be built up without income? Look 
at the tombstones in cemeteries of our 
pioneer forefathers.. Lack of income to 
provide the necessities for living caused 
many of them to die young. 

And so it is with the other principles. No 
parent will deny that he is sending his 
child to school so that ultimately he will 
have vocational security and the good 
things of life which it will guarantee. Some 
of our children will not thrive on a strictly 
academic diet, nor will others on a strictly 
vocational skills diet, but none of them 
will reach a well-rounded maturity on either 
without the other. 

In support of the above the results of 
the nationwide survey completed by the In- 
stitute of Student Opinion under the spon- 
sorship of Scholastic Magazine of which 
a New York newspaper reports as follows:* 

The survey conducted among 71,377. senior 
and junior high school. students, listed eight 
objectives of high school education. After 
vocational training, then vocational guidance, 
personality development, health education, cul- 
ture, preparation for marriage, and develop- 
ment of leisure interests. Both boys and girls 
agreed on the relative importamce of the ob- 
jects listed. 

When one looks at accepted concepts of 
education, he cannot fail to recognize the 
strategic position of industrial arts. Here 
is definitely a basic subject from the bridg- 
ing of the gap between home and school 
experiences of the very young to the vo- 
cational training of the older high school 
pupils. Through the industrial arts other 
subjects take on meaning, and the mate- 
rials and processes of the work-a-day 
world become cultural influences which 
can mean much for future citizenship. All 
of this assumes a cultivated teacher. Under 
the same assumption one need not think 





9New York World Telegram, March 17; 1945, ‘Train- 
ing for Life Job Students’ Aim.” 
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of the vocational-industrial courses as 
lacking in cultural influences. 

There is a teacher of beauty culture in 
a girls vocational high school, who, in ad- 
dition to meeting the trade experience re- 
quirements for teaching, is college trained, 
is an expert violinist, sails a boat expertly, 
speaks three languages fluently, has won 

distinction as a hairdresser, etc. She can- 
not help making her work cultural as well 
as vocational. Likewise, there is a man who 
teaches cabinet work in a certain vocational 
school. In addition to his trade experience, 
- he has a master of arts degree from one 
of our leading universities. He, too, speaks 
three languages fluently, and is an artist, 
as regards skill in the design and con- 
struction of beautiful furniture. His books 
are used internationally by industrial-arts 
teachers and vocational teachers alike. Can 
anyone deny the cultural possibilities for 


the learner in his classes? These are but 
two examples among many the reader can 
undoubtedly supply. 

Therefore, if we would not be little peo- 
ple in our profession, who would deny the 
birthright of children, we would recognize 
the value and necessity for academic sub- 
ject matter which holds much of the cul- 
tural inheritance of literature, philosophy, 
and history, and help it maintain its place 
in our schools. We would recognize the 
value and necessity of industrial arts for 
the meaning it can give to culture and vo- 
cation, and defend its place in our curricu- 
lum, and as we know that providence for 
the many rests on Providence, let us defend 
vocational training so that the children of 
the poor will. have reason to hold up their 
heads with the poise and self-respect that 
comes with knowledge of ability to make 
one’s way in the world, and so that all who 







desire it may have the assurance it pro- 
vides. 

Finally there should be a constant plea 
for unity and fraternity in the leadership 
for industrial arts and vocational industrial 
education. The American Vocational As- 
sociation is a symbol of this unity, in its 
organization and its programs. But our na- 
tion is at war and times of war are national 
emergencies for education. Therefore, our 
leadership must work shoulder to shoulder, 
as perhaps never before, to see that the 
future is defended as well as the present, 
through the offerings of our American 
schools. They in turn must not be impov- 
erished with professional bickerings for per- 
sonal aggrandizement. In order to be sure 
of our stand, let us keep the shining light 
of accepted principles before us and move 
on, rejoicing in the gains which any one 
of us can make for the common cause. 


Instructor Guidance 


On January 4, 1943, a guidance counsel- 
or program to help instructors improve 
their teaching was established at the Army 
Service Forces Training Center (Ord-. 
nance), Aberdeen Proving Ground, Md., 
as part of the work of the Training Meth- 
ods Branch.* 

The establishment of this program, one 
of the first of its kind in the armed forces, 
was not accidental. It was the result of the 
experiences of the training center in de- 
veloping its training program. It grew out 
of the realization that the problem of train- 
ing soldiers was essentially an educational 
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problem; that to solve this problem the 
best in educational techniques and devel- 
opments had to be used; and that the as- 
sistance of military personnel with a pro- 
fessional teaching background would be 
invaluable in upgrading instruction. 

An awareness of this had already re- 


*Acknowledgment is made to Lt. Robert H. Kupper, 
Chief of Branch, and to Lt. Samuel Polatnick and the 
enlisted personnel of the Branch, with whom this article 
has been discussed, and whose work it summarizes. 
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sulted in the setting-up, early in 1942, of 
a Training Methods Branch, whose primary 
function initially was to conduct classes in 
instructional methods and techniques for 
noncommissioned officers in general and, in 
particular, for enlisted personnel who were 
‘being assigned as instructors. Such classes 
were particularly important since, with few 
exceptions, the men assigned to teach tech- 
nical subjects, such as automotive princi- 
ples, carpentry, welding, instrument repair, 
etc., had had no teaching experience of any 
kind. While many of them were specialists 
in a technical subject (in many subjects 
not even that, e.g., artillery mechanics, am- 
munition technicians), practically none had 
taught before. Not only was this true of 
the enlisted personnel, but to a large ex- 
tent it was also true of the officers responsi- 
ble for the administration and supervision 
of technical instruction. 

The Training Methods Branch, which 
conducted these classes on how to teach, 
was headed by officers who had had civilian 


‘teaching experience, the instruction itself 


being given by noncommissioned officers 


who, too, had been teachers before entering 
the army. 

With the passing of time it became in- 
creasingly evident that, for the attainment 
of maximum instructional efficiency, this 
brief course in methods of instruction was 
insufficient. It was true that the officers 
and enlisted instructor supervisors, in those 
sections teaching technical subjects, had, 
as part of their responsibilities, the duty of 
checking on the correct application of in- 
structional principles by the instructors in 
their charge. However, they were, of neces- 
sity, concentrating on administrative prob- 
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lems, course content, problems of mainte- 
nance and supply, etc. Hence, the general 
tendency was for them to be diverted, .in 
spite of themselves, from the key problem: 
how well was instruction being carried on 
in the individual classroom and shop? 
What was worse, they themselves had had 
no previous teaching experience before en- 
tering the army, and naturally saw the 
problem of teaching as one mainly of course 
content. One aspect of this was nicely sum- 





SEPTEMBER, 1945 281 








marized by Benjamin J. Novak in the May, 
1945, issue of INDUSTRIAL ARTS AND VoCa- 


TIONAL EpucaTIon, where he said, “The . 


preoccupation of the vocational schools 
with the nearly overwhelming task of de- 
veloping course content has permitted little 
attention to be spared for consideration of 
teaching methods and techniques.” If one 
adds to this the manifold problems which 
develop in a new organization, whose per- 
sonnel is inexperienced and whose tasks 
are all new, it will be understood why in- 
sufficient emphasis was laid on checking 
teaching methods and techniques. 

It was because of this that, as a logi- 
cal and necessary development, the guid- 
ance counselor program was instituted. 
This program had several special features, 
at least as far as army training was con- 
cerned. The men conducting the program 
were themselves formerly — professional 
teachers, and had themselves undergone the 
very training which they were now to ob- 
serve and help improve. In addition to this 
counseling work, their only other duty was 
to teach the course in instructional meth- 
ods, i.e., to teach basic principles to the 
very men whom they would later check to 
see how they applied these principles. The 
unique feature, however, was the spirit in 
which they conducted their work. This will 
be better understood if the procedure which 
they set up and followed is briefly outlined. 

At regular intervals an instructor from 
the Training Methods Branch (called, while 
engaged in this work, a “guidance counsel- 
lor”) is assigned to one of the sections in 
which technical training is conducted. He 
first meets with the officer in charge of the 
section and the -chief instructor (a non- 
commissioned officer). He learns from them 
some of the general problems of the section, 
and receives suggestions as to particular 
phases of the training he should concentrate 
on. His next task is direct personal ob- 
servation of instruction. He observes each 
instructor for as much as a half day (where 
necessary a full day or even more). After 
finishing his observations of a particular 
instructor, he holds a critique of his work, 
and discusses with him methods of improv- 
ing his teaching technique. On the basis of 
this he fills out an individual observation 
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“vision, and su 
~ avoided. At the start (and civilian instruc- 


report (not a rating sheet, for an important 
reason to be indicated later). After observ~ 
ing all or most of the instructors in the 
section, the guidance counselor then pre- 
pares a final report on the work of the 
section as a whole. This report is generally 
divided into five sections, covering instruc- 
tion, training aids, teaching conditions, su- 
pervision of instruction, and conclusions. 





not the guidance counselor’s responsibility 


or intention. The man who was unfitted 


to teach was not the concern of the guidance 
counselor, for such a man would be readily 
spotted and quickly removed by his own 
officer or instructor supervisor. The only 
task of the guidance counselor was to assist, 
on the job in the classroom, the hundreds 
of capable men assigned as instructors of 
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This report. indicates the good points ob- 
served, describes the general and specific 
weaknesses, and makes suggestions for im- 
provement. In most cases the suggestions 
are made on the spot, when the weakness is 


noted, even before it is written up in the - 


report, This final report is then discussed 
with the officer in charge, and on its basis 
corrective action is taken. ‘It should be re- 
peated that these reports do not concern 
themselves with course content, but only 
with methods of instruction. 

It was stated above that what was most 
important in this work, and the reason for 
its success, was the spirit in which it was 
conducted. Tied up with that statement is 
the fact that the written report on the work 
of the individual instructor is not a rating 
sheet; that the name chosen to cover this 
function of the Training Methods Branch 
was “the guidance counselor program”’; 
and that the Training Methods Branch in- 
structor doing this work is called a “guid- 
ance counselor,” a name which, though 


‘somewhat redundant, is well advised. 


The use of the words inspection, super- 
pervisor were deliberately 


tors have experienced this too) the reaction 
to these observers from an outside agency 
was one of suspicion, mixed with fear that 
the “ax might fall”; and in the beginning 
the guidance counselor was, half humorous- 
ly, half seriously, called the “Gestapo.” 
Being aware of this in advance, it was 
made clear through printed and verbal 
explanation, and as a result of the friendly 
way in which they worked, that the guid- 
ance counselors were not out to inspect, 
evaluate, and rate the instructors or the 
section. It was stressed that the improve- 
ment of instruction was a co-operative en- 
terprise, that truly effective supervision has 
as its main purpose the upgrading of in- 
struction through assistance and guidance. 
It was made plain to those in charge, and 
soon understood by all, that rating an in- 


structor (which rating, if too low, would 
inevitably remove a man from his job) was 


technical and military subjects, to help 
make thoroughly competent instructors of 
them from a pedagogical standpoint; and 
to help eliminate all obstacles which stood 
in the way of raising instruction to the 
highest level possible under the circum- 
stances. 

The guidance counselor program, it was 
pointed out, had to be a co-operative enter- 
prise and this was its most important fea- 


- ture. It had to be based on willing co-opera- 


tion between the officers and enlisted men 
who were specialists in the technical sub- 
jects taught, and the Training Methods 
Branch staff, who would work with them 
as advisers on educational methods, proce- 
dures, and problems. It was made plain 
that the diversity and ‘complexity of the 
educational problems in the training center 
made for no inevitable single answer to 
many of the weaknesses uncovered by the 
guidance counselor, that all must be con- 
cerned with and given. the opportunity to 
suggest ways and means of correcting these 
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weaknesses. In short, the coun- 
selor program was an educational advisory 
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ves. 

A direct result of the guidance counselor 
program and these courses was an increased 
interest in methods of instruction in the 


and instructor supervisors; a growth in the 
amount of classroom visitation by these 
same officers and instructor supervisors; 
their own use of observation reports; and 
their conducting of critiques on the teach- 
ing techniques of the instructors for wham 
they were responsible. 





It is because of the correctness of the 
approach—the elimination of the fear of 
being disciplined—the professional back- 
ground, ability, and enthusiastic interest 
of the guidance counselor, the understand- 
ing developed by the officers and enlisted 
instructors of the importance of the peda- 
gogical questions involved, that the guid- 
ance counselor program is now an integral 
and fruitful part of training which has 
‘proved. its value at the Army Service 
Forces Training Center (Ordnance), Aber- 
deen Proving Ground, Md. 


Administrative Aspects of 
Vocational School Roster Making 


building the schedule of..educational. activ- 
ities. In a school district, the prin- 
cipal of each individual school is responsible 
for this task in his own. building, and, in 


turn, in a school as large as most of our: 
‘Philadelphia secondary schools the respon- 


‘sibility for building what is commonly 
known as the roster or the program is dele- 
gated by the principal to the roster maker, 
or roster committee. 

Roster. making is one of the important 
functions. of the administrator. -For on the 
intelligent organization of the school pro- 
gram depends the entire happiness of the 
teaching personnel, the feeling of satisfac- 
tion and confidence among the pupils, and 
so, ultimately, the attainment of the educa- 


tional outcomes desired. For this reason the . 


wise administrator is extremely careful in 
his selection of the roster maker in whose 
hands he - will place such an important 
phase of his duties, and in many cases, in 
schools not too large, feels that the impor- 
tance of the task warrants his own personal 
performance of it. 

Let us look into the various administra- 
tive aspects of this function in a unit voca- 
tional school, before attempting to describe 
briefly, the ‘actual technique involved in 
building. a vocational school schedule. 
These aspects may be, and, for the purpose 
of this report, will be, classified under six 
major headings: local, state, and federal 
laws; pupil personnel; teacher personnel ; 
material, plant, and equipment; trends in 
industry; and curriculums. ; 


Local, State, and Federal Laws 


A program of -vocational education is, 
and will probably always be, in a state of 
flux, This is true since such a program is 
efficient only. as it meets the changing 
a ee ee et 
really tendency of a.program to 
become ‘static. However, a basic plan is 
always necessary as a definite foundation 





‘ “Bok Vocational School, Philadelphia, Pa. 


Gosephine Caporale” 


on which fo build, remodel, and improve. 
State and federal laws of vocational edu- 
cation represent this foundation for a vo- 
cational school program. 

The roster maker must be familiar with 


such laws in order that the program he 


constructs may abide by them. He knows 
that every pupil in a vocational school 


Must spend 50 per cent of the school day 


in his chosen major shop—15 clock hours 
a week—not less than three consecutive 
hours in one day. Related subjects must 
receive 25 to 35 per cent of his time, and 
the remainder of his day is given to gen- 


eral education subjects. For trade and 


industrial pupils related instruction in- 
cludes mathematics, science, art and draw- 
ing, and any related shop activity. The 
general subjects include English, social 


- studies, physical education, hygiene, and 


music. 

Salaries of properly certificated teachers 
of trade and related subjects are reimburs- 
able to the extent of 30 per cent, whereas 
general subjects are not reimbursable by 


‘state or federal funds. 


The vocational homemaking laws, on 
the other hand, include only two subjects 
under the caption related, namely, science 
and art. So these two must be taught in 
segregated classes since subsidy for these 
comes out of home-economics funds. When- 
ever feasible these subjects should be kept 
within the department. It is wise, there- 
fore, to build the entire home-economics 
roster as a separate unit. 

Similarly, a knowledge of laws govern- 
ing agricultural and distributive education 
is necessary in schools which include these 
curriculums. 

In addition to state arid federal laws, 
the. administrator must be familiar with the 
local district. practices. For example, one 


teacher is allotted for every 25 pupils in 


a school, and, at the present time, no dif- 
ferentiation is made on this score between 
vocational and other types of schools. 
However, in Philadelphia; a factor is in- 
volved in adjusting for trade courses run- 
ning with very low numbers. To illustrate: 
occasionally a particular trade unit will in- 


clude no more than 14 or 15 pupils. The 
course cannot, obviously, be filled to ca- 
pacity by adding pupils from another 
course. Yet the shop is kept in operation 
because it is hoped that the low numbers 
indicate merely a temporary trend. In or- 
der to take care of this situation, the local 
practice is to allot each school one teacher 
for every 25 pupils, plus two teachers. 

The roster maker must keep all such 
information at his finger tips that he may 
be constantly aware of the limits within 
which he may plan, and that he may make 
every effort to schedule classes to the prop- 
er instructors. 

The Pupil Personnel 

The entire school system functions in 
the interest of the pupil. It is obvious, 
then, that in any well-administered school 
the roster builder makes it his business to 
be fully aware of its student body. He 
must be familiar with the trend in course 
selections among the boys and girls in the 
locality, the industries which pupils from 
that community are most likely to enter, 
and, in general, the characteristics of the 
pupil material for which he must plan. In 
addition, he should always keep an eye on 
the junior high school loads in anticipating 
the needs of his own school. He must al- 
ways be at least one step ahead of present 
conditions. 

Another important factor is that of 
bringing into the vocational school groups 
which are different from what may be 
called the regular student body. These 
would include our present trade exploratory 
pupils: who are ninth graders spending a 
year of exploration in the vocational school. 
These youngsters come from parochial 
schools and 8-grade elementary schools. 


‘The schedule builder must remember that 


their roster will include the accepted ninth- 
grade curriculum plus a taste of as many 
of the school’s shops as the program will 
permit. They may be infiltrated into reg- 
ular shop sections, or scheduled to the shops 
as units. This is entirely dependent on 
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what the administrator considers best in 
the interest of all concerned. 

Another group is that now known as 
work experience pupils. These are young- 
sters who hold part-time jobs, and who 
attend school for only a small portion of 
the day—often as little as one and one- 
half hours. They expect to remain in school 
only for so long as they are of compulsory 
school age, so most of them do not look for- 
ward to being graduated at all. They are 
not to be confused with co-operative stu- 
dents who are upper term boys and girls 
working in their chosen industry during 
their shop periods under supervision of 
their co-ordinator. Rosters for work expe- 
rience pupils on the whole must be built 
individually in order to suit the needs of 
each, and they must be infiltrated into reg- 
ular shop groups whenever necessary. 

Such items as the fact that many upper 
classmen in a vocational school hold ¢o- 
operative, or at least afterschool jobs, must 
be kept in mind. This necessitates the ros- 
tering of a regular period given over to 
class meetings and, later on, rehearsals for 
graduation exercises, so that as little time 
as possible may be lost from other assigned 
subjects, since they can’t be expected to 
remain after school very often and lose time 
from their jobs. 

The pupil material must always be kept 
in mind, and its needs anticipated by the 
roster maker. The administrator must be 
on the alert to anticipate problems which 
may arise in the school organization, there- 
by preventing many conflicts and dissat- 
isfactions. 

The Teaching Personnel 

The role of teacher in a school system 
is secondary only to that of the pupil. 
Hence, the schedule maker’s knowledge of 
the teaching personnel within his school is 
of utmost importance. 

Ideally, each subject is taught by an in- 
dividual specially trained to teach that par- 
ticular field—an expert in that subject. 
This is the objective toward which each 
school system strives,’and which, in large 
measure, is approached. But, in practice, 
many times a teacher who is primarily a 
social studies teacher, for example, will be 
found teaching mathematics, or a shop 
teacher found teaching related drawing. 
This does not necessarily mean that that 
individual will not do a good job of_the 
task assigned him, but he was not appointed 
to teach that subject. The roster maker 
must make sure that the teacher is properly 
certificated to teach that subject before 
assigning it to him. Otherwise the instruc- 
tion obviously suffers and the pupils are 
the losers. Not that mere certification 
guarantees good teaching, but at least a 
start is made along this direction when the 
teacher has himself had instruction in the 
subject matter he will undertake to teach. 

The administrator should be familiar 
with the certification status of every mem- 
ber of his faculty before beginning 
build a roster. , 

Also, in order that the organization work 
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as efficiently as possible, every individual 


must be placed in the job he can do best. 


To do this the administrator must be 
familiar not only with the certification sta- 
tus, but also with the temperament, and 
the weak and strong points in each teach- 
er’s character or personality. Some are 
better fitted than others by character, 
preparation, and interest to perform certain 
specific functions. Wright and Allen, in 
“Administration of Vocational Education,” 
Very aptly express this same thought when 
they say “Theoretically, each member of 
the staff can do any part of the job with 
average efficiency;- in practice it will be 
found that certain individuals can do cer- 
tain portions of the work better than the 
other members of the staff. An administra- 
tor should take advantage of this situation 
by seeing that individual abilities.are used, 
as far as possible, to the maximum de- 
gree.” This, within limits, applies as 
much to the teaching staff as to the super- 
visory staff. For example, a particular re- 
lated mathematics teacher may be an ex- 
pert in mathematics for a particular trade. 
It will be wise to keep this in mind when 
planning the schedule, so as many as pos- 
sible of that trade group may be assigned 
to that teacher for related mathematics. 
The human side to this job of roster 
making cannot be minimized. After all, 
we are dealing with relationships between 


human beings, and we must admit that a 


happy faculty is an efficient one, working 
to the best of its ability to attain the edu- 
cational outcomes desired. So the roster 
maker, while working as objectively as pos- 
sible to the extent of not permitting per- 
sonal likes and dislikes to affect his assign- 
ment of tasks, still must never permit him- 
self to become so calloused to the thoughts 
and feelings of others that he would treat 
them as though he were handling mechan- 
ical toys. With this thought in mind, those 


responsible for this phase of administration. 


at the Bok Vocational School, of Philadel- 
phia, have, for the past several years, of- 
fered its teachers the opportunity of sub- 
mitting to the roster maker what they may 
consider certain sensible suggestions and 
requests for the following terms’ roster. 
These requests are put in written form and 
a deadline set on the time for submitting 
them. The system has, so far, worked quite 
well, to the satisfaction of all concerned. 
If at all possible, the request is granted; 
if impossible, the impracticability of grant- 
ing it is explained to the person involved. 

For the most part, the suggestions have 
been found worth while and sensible, and 
the requests such that they could be 
granted. Thus, the teaching staff is made 
to feel that the process of roster building 
is not a deep, dark mystery, perpetrated 
behind closed doors. It is simply the prep- 
aration of as efficient as possible a schedule 
for accomplishing the desired aims in an 
organization working together as a unit, 
each element accomplishing his portion of 
the job to the best of his ability. 

The administrator who desires to pose 
as an expert in every field of instruction 
makes a gross mistake. He will accomplish 
- 1Wright & Allen, Administration of Vocational Educa- 
tion, p. 100. 











more, gain the confidence of his teachers, 
and, hence, be better able to guide his 
group, if he welcomes intelligent sugges- 
tions from members of his teaching per- 
sonnel who are experts in their own partic- 
ular fields, 

When things are done in an “above- 
board” fashion and the teachers are made 
to feel that they may have a voice in offer- 
ing suggestions, and will receive clear, 
honest explanations when things cannot be 
done in the way in which they might de- 
sire, the- group will be a satisfied one, 
working willingly, and ready to back its 
leader under any circumstances. 

A kind word, an intelligent reason for 
existing conditions, will do much toward at- 
taining the wholehearted co-operation of his 
faculty, and .the highest type of morale in 
the organization. The roster maker. can do 
much toward raising or lowering this 
morale. 

The Plant and Its Equipment 

No schedule maker can sit down to the 
task of building the roster unless he has a 
complete knowledge of his school building. 
He must know the capacity of each shop, 
laboratory, and classroom; and the parts 
of the building which may be given over 
to some other activity, as, for instance, to 
navy classes. He must, therefore, keep 
himself informed as to changes taking 
place within the plant itself from time to 
time. He must have a mental picture of 
the building always before him. 

He should also be aware of the amount 
of equipment in use in the shops, that he 
may not make the mistake of scheduling, 
for example, 25 pupils to a shop which is 
equipped with only 15 machines. This al- 
ways produces a delicate instruction situ- 
ation. 

It will be wise to keep a classroom as 
close as possible to each shop, available 
for theory work in that particular trade 
whenever the instructor may feel it advis- 
able to bring his group together out of 
the shop for that purpose. 


Trends in Industry; and Curriculums 
in Trade Courses 

Surely no fully trained roster maker 
would minimize the importance of follow- 
ing intelligently trends in industry, in or- 
der to anticipate pupil enrollment in par- 
ticular trades, and not be caught com- 
pletely surprised and inadequately prepared 
to face a sudden rise or sudden fall in the 
enrollment in certain trade courses. 

And just as important as the following 
of these trends is a general knowledge of 
ididuae dee iio ee 

wiedge rests his ability to intelligently 
schedule the trade groups to the most 
worth-while related shops: To cite exam- 
ples: machine design pupils should have 
some related work in a machine shop; beau- 
ty culture pupils can profit from some re- 
lated work in a course on appliance repair 
and maintenance; electric appliance pupils 
should have some knowledge of woodwork- 
ing; and for the ones who expect to enter 
the field of radio, typing is an important 
related subject of service in typing out 
code messages received. 

These are. just a few of the many exam- 
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The Technique of Roster Building 

Roster building begins before the junior 
high school pupils are tested for entrance 
into the vocational school, usually about 
2% months before the end of the school 
term. The number estimates for the fol- 
lowing term are made up on the basis of 
the numbers then on roll, less a given per 
cent of dropouts per month, plus a given 
per cent of pupils not promoted from the 
preceding grade. The promotion percentage 
varies for each trade group, and within 
each trade, for each term. This, of course, 
applies to promotion by grade. In a school 
where promotion is by subject, the proce- 
dure for estimating would, naturally, differ 
somewhat. When these estimates are com- 
pleted for each trade, and the totals com- 
pared with shop capacities, each co-ordi- 
nator is adyised as to the number of incom- 
ing pupils which he may accept for each of 
the trades for which he is responsible. This 
is dependent on the number of available 
stations in the shops, after pupils who will 
be expected to remain in school have been 
accounted for in each trade. 

A shop breakdown is then built. This in- 
volves a careful study of the numbers in 
each trade, and the best possible way of 
building them into the morning and after- 
noon shops. If there is only one instructor 
in a trade, this means only two possible 
shop groups of approximately 25 each in 
attendance. The fact that the number in at- 
tendance will differ from the number on 
roll must be taken into consideration. In 
addition to numbers, the best possible shop 
combinations for instruction must be con- 
sidered. 

When as much balance as possible has 
been reached for each shop, the grouping 
for related subjects is planned. Two meth- 
ods are possible. One method is to group 
together several grade levels within the 
same trade. This might be the better meth- 


od for mathematics, science, and related . 


drawing. The other is to group together 
several trades on the same grade level. 
This method works better for the general 
education subjects. Since the instruction 
in the related fields is largely on an indi- 
vidualized instruction sheet basis, one 
method will work as well as the other, and 
the second will, in general, operate better 
for the greater part of all instruction. But 
when grouping several trades together, 
much common sense must be used in the 
trades selected to run as units. 
Po age Peg seg ale ca 
ucation subjects, ing the period 
distribution 


showing 
for each, the number of sec- 
tions in each for the entire school, and so 


then ready for the actual mechanics of plac- 
ing classes within certain periods on teach- 
ers’ rosters. 

The home-economics roster is built first, 
usually on a large standard roster sheet, 
on which the whole picture—distribution of 
home visiting time, project time, laundries 
—can best be seen at a glance, and put 
aside. Numerous considerations, too de- 
tailed to list here, enter into the building 
of this roster. 

And then follows the schedule building 
for all other trades, from upper terms to 
lower, usually. The two best-known meth- 
ods of doing this are: the mosaic pattern 
method, and the block method. The mosaic 
method involves the placing of classes 
within periods in jig-saw puzzle fashion. 
This involves a certain amount of trial 
and error. This method works out quite well 
in a school of average size, and has been 
used successfully in some of our vocational 


The block method is the more scientific 
of the two, and involves a set pattern of 
blocking classes, each period being consid- 
ered a block. It is used quite successfully 
in the academic senior high school where 
the subjects can be placed in 5-period 
blocks, and the pupil rosters include free 
periods. The vocational school setup, with 
a 40-period subject roster, finds this meth- 
od more difficult to use. 

The ingenuity of the roster maker is left 
to devise suitable combinations of these 
methods which may best serve the purpose, 
if neither suits completely. 

In scheduling classes, when the groups 
are built on basis of grade level, it should 
be kept in mind that a two-grade level dis- 
tribution is the best for most teachers, since 
a one-grade becomes monotonous, and a 
three-grade, burdensome. There are, how- 
ever, some who prefer a varied distribution, 
and this might be remembered to advan- 


tage. 

In building the pupils’ roster, several 
important details should be borne in mind. 
One is that they be scheduled in such fash- 
ion that they move through only one or 
two floors throughout the day for their 
related work. Every attempt should be 
made to avoid the necessity for “jumping 
around” from first floor to sixth, and back 
to second, for example. 

Another item is to avoid scheduling two 
“light” subjects in the same morning or 
afternoon. Two periods of related art fol- 
lowed by two periods of physical education 
mean no books, no preparation on the part 
of the pupil for that particular day. And 
again, it is important, in so far as possible, 
that the adviser of a particular group 
have that group as a teaching unit as well. 
It gives him a much better opportunity to 
know the individual pupils for whom he 
must act as adviser and guide. 


With all these thoughts clearly in mind, 
the schedule maker proceeds to give form 
to the pupils’ and teachers’ rosters. The 
latter, when completed, will include all su- 
pervisory assignments as well—lunchroom, 
hallways, lavatories, lockers, library. 

The entire roster, completed and ready 
for transcribing on to file cards for office 
reference, is then checked with a second 
person, to make sure that no conflict exists 
when the time for putting it into operation 
arrives. 3 

During reorganization days, copies of- 
teaching and pupil rosters should be dis- 
tributed to the teachers together with a 
complete roster analysis. On the first day 
of the new term the pupils receive their 
rosters with any explanation required, and 
on the second day the organization should 
be in complete operation and running 
smoothly with no conflicts. 

In this way, the most can be made of 
every school day in the year, and both 
teachers and pupils will feel that they are 
standing on firm ground from the very be- 
ginning. The foundation is solid. 

Since the roster maker is responsible for 
every class being covered every period of 
the day no matter what may arise, and for 
covering an absentee teacher’s classes until 
the arrival of a substitute, he keeps handy 
a schedule of unassigned periods for every 
teacher and a schedule of supervisory as- 
signments. He is thus able to call quickly 
and without confusion upon a teacher when 
the need for his services arises. 


Conclusion 


When one considérs the tasks outlined 
in this article, and adds to them many 
minor duties too numerous to mention, he 
can understand why the principal of as 
large and complex an organization as one 
of our Philadelphia vocational schools must 
needs delegate this important phase of his 
administrative duties to another member 
of his staff. The job is really a full-time 
one, and when one realizes the responsibil- 
ity which rests upon that person’s shoul- 
ders, he will readily see that a roster maker 
worthy of the title must work in close co- 
ordination with the principal, yet be capa- 
ble and willing to make intelligent decisions 
of his own. He will always be on the look- 
out for better ways of making the organiza- 
tion run smoothly, will be open minded and 
willing to make changes when such changes 
are for the better, and will gladly give much 
time of his own in the performance of 
this important function. 

Smooth functioning of instruction, high 
morale among teachers and pupils, the at- 
tainment of desired aims, all depend in a 
large measure on proper roster making. 





The number of farm dwellers killed in 
accidents yearly — around 17,000 — is the 
equivalent of “wiping out” the entire pop- 
ulation of any one of the following cities: 
Iowa City, Iowa, Wilmette, Ill., Coffey- 
ville, Kans., West Springfield, Mass., Bi- 
loxi, Miss., or Aberdeen, S. Dak. — Safety 
News. 
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One of the foremost miracles of the 
present war has been the proved ability 
of the American aircraft industry to pro- 
duce and expand in spite of man-power 
shortages; and most of the credit for this 
- remarkab + accomplishment should go to 
the science of vocational education. 

At San Diego, Calif., we began what 
now is probably the most extensive indus- 
trial training program in the United States 
. in the fall of 1941; and there is no doubt 
in my mind that this is one of the main 
reasons why Consolidated Vultee Aircraft 
Corporation has been able to become the 
world’s largest manufacturer of airplanes 
during the difficult months and years that 
have followed the date of the sneak attack 
on Pearl Harbor. 

The initial purpose of our program was 
merely to train engineers and draftsmen to 
take part in the designing and development 
of our various airplanes; but the demand 
for other types of training has been so 
great that the company now has a vast 
network of educational projects throughout 
the United States. Besides providing in- 
struction for our employees, we have been 
called upon to train specialists for the 
army, navy, marine corps, and coast guard 
—not to mention miscellaneous representa- 
tives from Latin America, Great Britain, 
Turkey, and many other foreign countries. 

One of our more ambitious projects in- 
volved the establishment of a school for the 
U. S. Navy at Hutchinson, Kans. The pur- 
pose of this school was to teach battle- 
experienced navy pilots and aircrewmen 
the techniques involved in maintaining and 
flying the latest versions of our bombers. 
Consolidated Vultee provided instructors 
and equipment, while the navy provided 
students and administrative personnel un- 
der the command of a regular naval air 
station staff. Subjects taught included pilot 
familiarization, radio, ordnance, automatic 
pilot, hydraulics, oxygen systems, control 
systems, electricity, engine mechanics, and 
structures—all with particular reference to 
the new bombers. 

Students who have received diplomas 
from the Hutchinson school include Lt. 
F. J. Grisko, formerly a pilot of one of 
the 24 Catalina patrol bombers on hand 
when the Japs first invaded the Aleutians; 
Lt. Charles Hoffman, who spent an entire 
night circling over the Japanese fleet in the 
battle for Java; Lt. L. D. Sullivan, who 
participated in the famous torpedo attack 
on the Jap fleet in the battle for Midway; 
Lt. M. R. Wallace, who was wounded at 
Pearl Harbor; Chief A. P. Fairchild, who 
twice cheated death in sea battles north of 
Australia; and Lt. L. H. Wagoner, first 


*Industrial Relations Department, Consolidated Vultee 
Aircraft Corporation, San Diego, Calif. 
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Liberator pilot to shoot down a Japanese 
airplane in combat. 

“Prototype” of the navy school at 
Hutchinson is Camp Consair, which we 
established at the request of General Ar- 
nold near our main plant at San Diego in 
the spring of 1942. The original purpose of 
Camp Consair was to train maintenance 
crews for the Liberator B-24’s; but now it 
is being used to train crews for the later 
superbombers. The permanent administra- 
tive group at Camp Consair is the 3712th 
Army Air Forces Base Unit under the 
command of Captain Lynn Steele. All 
training is conducted by Consolidated Vul- 
tee’s Education Section. 

To my way of thinking, the most inter- 
esting portion of Camp Consair is the 
mock-up shop, where skilled craftsmen are 
employed to build full-scale models of the 
B-32 parts and systems. Similar operat- 
ing mock-ups or models have been used 
in connection with virtually all company 
vocational projects, and they have enabled 
our instructors to teach in only a few weeks 
subjects that previously would have neces- 
sitated months of study by even the most 
apt students. 

Surprisingly enough, our best imstructor 
at Camp Consair is a rather stupid-looking 
character named Lester Boner. “Les” is the 
pen-and-ink creation of Artist Richard F. 
Duggan; and, literally speaking, he has 
made every mistake in the books. He 
throws lighted matches into fuel tanks, 
mutilates control cables, leaves monkey 





Although he has made virtually every 
mistake in the books, Lester Boner is 
considered one of the best instructors at 
Consolidated Vultee Aircraft Corpora- 
tion’s Camp Consair training school for 
Army Air Forces personnel. Above he is 
showing Army technicians how not to 
handle aircraft radio equipment. 









wrenches where they will cause the most 
damage to vital machinery, and even for- 
gets to put ammunition in machine gun 
turrets; but, fortunately, it’s all on paper. 
Boner cartoons are used to liven our man- 
uals and textbooks, to teach students what 
not to do, and we have found that students 
who are subjected to the erudite Boner 
influence frequently get the highest ex- 
amination grades. 

In addition to projects for the training 
of men now in the armed forces, we are 
making every possible effort to help honor- 
ably discharged veterans through the me- 
dium of a four-year apprenticeship course. 
The object of the course is to enable each 
returned veteran to master the work for 
which he is best suited; and, besides pro- 
viding job training at good pay, it enables 
those veterans who so desire to return to 
high school and earn their diplomas as part 
of their work for Consolidated Vultee. Vo- 
cations taught include machine-shop work, 
tool and diemaking, engine mechanics, air- 
craft electricity, and sheet-metal fabrica- 
tion. The veteran with advanced education 
or experience may take engipeering and 
other special courses, or he may be awarded 
a Consolidated Vultee scholarship or fel- 
lowship for continued study at a university. 

At our San Diego Division alone, em- 
ployees have devoted some 10,000,000 man- 
hours to training since 1941; and conse- 
quently, we have been able to place ap- 
proximately 150,000 new aircraft workers 
to make up for an inordinately high labor 
turnover due to military separations and 
other wartime difficulties. 

Our training for new employees features 
three different types of vocational educa- 
tion. First, the new and untrained em- 
ployee is taught the basic principles of his 
work -and acquainted with plant customs 
as part of a regular induction program. 
Next, he is taken into the plant and pro- 
vided with the instruction that will make 
him proficient at his particular job. Then, 
finally, he is given the opportunity to ob- 
tain—free of charge—supplementary train- 
ing which will enable him to better himself. 

All the time he is being trained for a job, 
the new employee receives regular base 
pay; and, as soon as he is placed on a job 
of a higher job classification, his pay is 
increased accordingly. 

Most of our supplementary employee 
training is conducted in co-operation with 
city schools. Consolidated Vultee provides 
the students, skilled instructors, and much 
of the necessary equipment, while the city 
schools provide the required administration 
and other facilities. At San Diego, three 
entire city school buildings are now being 
used day and night for the exclusive pur- 
pose of training aircraft workers; and the 
students range from high school youngsters 
to elderly persons who would ordinarily be 
in retirement. As a means of facilitating 
the war effort, San Diego high schools have 
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The “mock-up” shop at Consolidated 
Vultee Aircraft Corporation’s Camp 
Consair at San Diego, Calif. 


made it possible for their students to earn 
credits by taking our vocational courses 
and working part time in our plants. 

Probably the most interesting item of 
the employee training curriculum at San 
Diego is a course supervised by George 
Pounden, a former expert for the 
Royal Air Force in Great Britain. With less 
than a year’s instruction, Pounden and his 
assistants are enabling their students to 
obtain C. A. A. licenses as Ajrcraft and 
Engine Mechanics. Before the war, it 
would have taken three years or more for 
an average person to have acquired this 
same knowledge. Like our other students, 
Pounden’s pupils learn from practical ex- 
perience as well as from lectures. Their 
classroom facilities include a large shop 
which is equipped with tools and engines 
of every description, and each student must 
prove that he is thoroughly familiar with 
the operation and maintenance of this 
equipment before he passes his final ex- 
aminations. But nobody has “flunked” the 
course—yet. A very few students have quit, 
but the others have kept on until they 
became competent engine mechanics. Final 
examination scores are 90 per cent or 
better. 

Besides engine maintenance, the courses 
now offered in collaboration with the San 
Diego city schools include the subjects of 
bench assembly, general assembly, ma- 
chine-shop practice, sheet-metal work, air- 
craft instruments, electrical work, plaster 
patterns, blueprint reading, shop mathe- 
matics, shop trigonometry, slide rule cal- 
culations, and toolmaking. 

Any experienced employees who wish to 
return to school and: take up subjects they 
missed may attend any of our classes at 
no cost on their own time; or, if they pre- 
fer to study at home, it is possible for them 
to obtain the best university and special- 
ized aeronautical extension courses free of 
charge. 

For engineers and other personnel whose 
work requires a better than average educa- 
tion, Consolidated Vultee has training pro- 
grams administered by San Diego State 
College and the University of California. 
Those persons who take this training can, 
if they wish, get college credit for work in 
connection with courses such as advanced 
mathematics, accounting, drafting, and 
subjects of a more cultural nature. 

Next to the problem of obtaining an ade- 


" quate number of employees for the job of 


building aircraft, our greatest enigma has 
been that of finding competent supervisory 


~ start that there would not be enough “nat- 


personnel. Since it was obvious from the 


ural leaders” to go around, it was decided 
to solve this problem by providing in-plant 
training for those persons considered capa- 
ble of becoming foremen and supervisors. 
This training is now given in the form of 
one- and two-hour daily lectures on subjects 
such as organization, safety practices, sal- 
vage, employee relations, etc. Our plant 
efficiency record, one of the best in the 
country, is the surest indication of our 


' success in this endeavor. 


There was also something of a problem 
when it came to the job of selecting in- 
structors to teach our various “stream- 
lined” courses. Plenty of intelligent, well- 
trained men were found; but, unfortunate- 
ly, most of them knew nothing about the 
work of teaching. So another course was 
inaugurated in our curriculum. Its object 
was to provide 32 hours of concentrated 
instruction on human engineering and 
teaching methods. 

Visual aids—such as motion pictures, 
slide films, wall charts, isometric and or- 
thographic drawings, photographs, techni- 
cal and semitechnical manuals, pamphlets, 
leaflets, etc.—are so widely used in all our 
classes that Consolidated Vultee now has 
a special organization, supervised by W. H. 
Messick, for the production and compila- 
tion of such material. Mr. Messick’s group 
is co-ordinated with the film library of the 
Aircraft War Production Council, through 
which slide films and motion pictures of a 
technical nature are produced, and with the 
Training Aids Division of the U. S. Army 
Air Forces. Their latest innovation is a 
mobile visual aids unit, which takes train- 
ing films to the employees of the many and 
scattered “feeder shops” which serve as 
parts manufacturing units for the main 
Consolidated Vultee plants. 

What is undoubtedly our most unusual 
project to date began in the summer of 
1943 when Lieutenant Colonel S. C. Wang, 
a member of the Commission on Aeronau- 
tical Affairs of the Republic of China at 
Washington, D. C.; made arrangements 
with the State Department to have a 
group of young Chinese Air Force officers 
receive special engineering training in our 
plants. Said Lt. Col. Wang: 

“Most of these young men have had ex- 
perience building the plywood airplanes 
used by the Chinese Air Force, but they 
know little or nothing about the all-metal 
aircraft made in America. . . . Besides 
learning how you build airplanes, we would 
like them to pick up some of the habits 
and customs that have made the United 
States a great nation.’ 

Dressed in Chinese Air Force uniforms, 
the first contingent of trainees arrived at 
San Diego on November 1, 1943, and near- 
ly caused a panic when representatives of 
the local citizenry mistook them for Jap 
invaders. But, thanks to the assistance of 
an unknown benefactor, they managed to 
survive until they were taken into custody 
by. Lewis C. Tompkins and Jack Gregory 
of our industrial relations department edu- 
cation section. 

The confusing uniforms were replaced 
with ordinary street clothes, and the train- 





C. P. Li, the son of a Chinese general, 

is making a tensile test in the engin- 

eering test laboratories of Consoli- 

dated Vultee Aircraft Corporation at 
San Diego, Calif. 


ees were boarded in the local Y.M.C.A. and 
private homes. Each man was placed on 
our pay roll and sent to school for a basic 
mechanics’ training course. The schoolwork 
was a little difficult for many of the 
trainees, because most of them had only a 
textbook knowledge of English; but they 
worked hard, learned fast, and became the 
outstanding class at the school. 

When their preliminary training was 
complete, each of the Chinese officers was 
assigned. to a “key job” which would en- 
able him to learn some specialized phase 
of aircraft design or production. For ex- 
ample, C. P. Li, the son of a Chungking 
general, took up test engineering under the 
tutelage of Mr. Kenneth R. Jackman; C. T. 
Huang, whose family is in Jap-occupied 
China, went to work as an engineer under 
Mr. Thomas M. Hemphill; and Y. S. Ju, 
leader of the group, started out at develop- 
ment work under Mr. G. G. Green. 

It was thought at first that the Chinese 
trainees might be susceptible to the pitfalls 
of American night life, but experience has 
proved that they are all work and no play. 
There are now more than forty of these 
men on our pay roll; and we feel that, 
besides helping a worthy ally with their 
training, we are helping ourselves by hav- 
ing such earnest and energetic employees 
in our plants. 





A man who is good enough to shed his 
blood for his country is good enough to be 
given a square deal afterward. More than 
that no man is entitled to, and less than 
that no man shall have. 

—Theodore Roosevelt. 





No matter how skillful in his calling a 
vocationally trained human being may be, 
he will remain merely a machine unless 
there is added to his skill some conception 
of what civilization means, and the part 
played in the world’s intellectual life by 
the liberal arts and sciences as well as the 
subject matter of his own occupation. — 
Nicholas Murray Butler. 
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In this article on heat-treatment an at- 
tempt has been made to exclude as far as 
possible much of the purely theoretical dis- 
cussions which, though they have a bear- 
ing on the subject, might confuse the 
reader or student; and to include only 
that which is directly and practically in- 
dispensable to rational procedure. This ar- 
ticle will also bring together in one place 
most of the pertinent information needed 
in most school shops. 

It will be important, therefore, for the 
reader to understand the full significance 
of each item of the discussion, both as to 
why and how. 

The authors have been called into con- 
ference with many of the instructors in the 
war-training classes, to discover reasons for 
failure of products. Many of these were 
due to the use of improper grades of steel, 
or to improper procedures in heat-treat- 
ment. They also helped to devise methods 
of producing usable products from more or 
less unsuitable steels. 

In order to properly heat-treat any tool 
or other article made-of steel, it is abso- 
lutely necessary to do it rationally; that 
is, to know exactly why it is that each step 
in the process is done as it is, and what the 
result of each step is. The factors involved 
are few in number but each is fundamen- 
tally important. These factors are the kind 
of steel, the temperature to which it 
should be heated, the length of time it must 
be held at this temperature, and the method 
of cooling. Don’t attempt any heat-treat- 
ment unless you know what kind of steel 
you are using. No successful treatment is 
possible without knowing the kind of steel 
being used and applying intelligently and 
carefully the basic methods. 

There are many different kinds or types 
of steel and a great variety of analyses for 
each type. In general, steels may be di- 
vided into two classes: straight carbon 
steels and alloy steels. Most carbon steels 
are hardened in water but some alloy steels 
must be quenched or hardened in oil and 
the hardening temperatures of alloy steels 
may be very different from those suitable 
for carbon steels. To quench an oil hard- 
ening steel in water will certainly result in 
failure and quite likely in ruining the job; 
and the hardening temperatures for one 
kind of steel may not be anywhere near 
that required for another. 

Straight carbon steels consist of an alloy 
of iron and carbon with traces of other 
elements. The carbon content varies from 
.10 per cent carbon to f.7 per cent carbon. 
The carbon content is the controlling ele- 
ment in the hardness, ductility, and tensile 
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Fig. 1. Model 3-JR “Rockwell” 
hardness tester 


— Courtesy, Wilson Mechanical Instrument 
Co., Inc., New York City 


— Photo by Harold Haliday Costain 


strength of the steel, and in the determi- 
nation of its hardening temperatures. 

Alloy steels contain, in addition to car- 
bon and iron, enough of some other element 
to exert a marked influence on the mechan- 
ical properties and also on the procedure 
for heat-treating. In order to describe the 
effects of heat-treatment these mechanical 
properties should first be defined. Tensile 
strength is the resistance to rupture by pull- 
ing, and is stated in pounds per square 
inch, 

Ductility is the ability of a material to 
be deformed without rupture; drawn into 
wire, rolled into sheets or forged. 

Hardness is resistance to indentation or 
abrasion and is usually measured on a Bri- 


TABLE |. The Influence of Carbon Content on the 


nell or a Rockwell hardness testing ma- 
chine. All these properties may be varied by 
heat-treatment. 

Table I illustrates the influence of the 
carbon content on the mechanical proper- 
ties of a straight carbon steel; and it is the 
difference in these properties that make a 
steel of a certain carbon content suitable 
for a particular purpose and quite unsuit- 
able for another. 

It should be noted that the tensile 
strength increases directly as the carbon 
content up to .85 per cent, and then falls 
off slightly. Steel of .85 per cent carbon 
is known as eutectoid steel and is the 
strongest of the carbon steels. Steels with 


less than this amount of carbon are called: 


hypoeutectoid steels and above this amount 
hypereutectoid steels. 

The ductility varies inversely as the car- 
bon content, that is the lower carbon steels 
are more ductile than those of higher 
carbon. 

The hardness increases with the carbon, 
the high carbon steels being much harder 
even in the annealed condition. These prop- 
erties, in addition to the variation due to 
the amount of carbon, may be varied at will 
to a greater or less extent by heat-treat- 
ment, that is, by heating to certain defi- 
nite temperatures and cooling slowly or 
rapidly. 

Steels are designated by several code 
systems, the commonest of which is the 
S. A. E. code. Table II illustrates these 
code numbers. For example, 1040 S. A. E. 
The first number (1) indicates that it is a 
straight carbon steel, the second (0), that 
it contains no alloy other than carbon, 
and the last two (40), the amount of car- 
bon in hundredths of 1 per cent. An X 
before the code number indicates a special 
case in which there is a departure from the 
standard and indicates usually a small addi- 
tion of some element, such as sulphur to 
promote free cutting, X1120, for instance, 
is free cutting screw stock. 

The term cold rolled now has no special 
significance though it usually designates a 
cold finished 1020 S. A. E. steel. The best 
way to order stock is by the S. A. E. num- 
ber and the process of finishing, viz., hot 
rolled, cold rolled, or cold drawn. 

After a little practice it is. possible to 
easily identify at least four of the common 


Physical Properties From 


Sargent and Good, Manual for Metal Shop 





Annealed Hardened 
% Carbon rs % Elong. R.A.  Brinell TS. % Elong. R.A.  Brimeil 
.14 54,500 39.5 67 107 75,000 21 67 170 
18 59,000 36.5 67 111 78,700 16.5 57.2 228 
32 70,000 30.5 51.9 131 101,000 8.0 16.5 255 
46 83,000 28.5 46.2 153 126,500 1.0 0.0 600 
57 - - 95,000 25.0 40.3 . 183 152,000 0.0 0.0 678 
71 111,500 21.0 24.0 217 184,500 0.0 0.0 718 
.83 114,000 15.0 20.5 223. 184,000 0.0 0.0 744 
1.01 99,400 4.0 6.2 228 182,500 0.0 0.0 778 
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in three states, solid, liquid, and gaseous, 
which are easily recognized, and there are 

ts in the heating and cooling curves at 
each change of state. 


could be frozen with extreme rapidity the 
salt could be trapped in solution. 

Steel in the solid condition may exist 
in different allotropic forms and crystal 




















sulting sparks. Figure 2 gives idea Differences in the concentration of solu- structure which are not visible without the 
TABLE Il. Use of Carbon Steels 
S.A. E. No Carbon % General purpose steels Carbon % Tool steels 
X1120 20 Screw stock to be used on screw 1.00 Reamers, drifts, broaches, large 
machines milling cutters, saw swages, 
1020 20 Machinery steel for general pur- springs, large cutting dies. 
pose 1.1 Milling cutters, taps. saws, axes, 
1030 30 Soft forging steel small punches, anvils, forming 
1040 .40 Forging steel, shafts tools. 
1050 50 Hard forging steels 1.2 Drills and edge tools, small taps, 
S.A. E. No Carbon % Tool steels salar aidiect: aes ae 
1060 .60 Hot work and battering tools, bolt — 1.3 Lathe, slotter, and planer tools, 
and rivet headers, drop forging dies, files, ball races, mandrels. 
dies, rivet sets, flatters, fullers, 1.4 Hard lathe tools, gravers, and 
wedges. brass cutting tools. 
1070 .70 Smithing tools, track tools, cup- 
. ping tools, hot sets, set screws. §.4.E.No. Alloy Alloy steels 
1080 .80 Chisels, hammers, sledges, cold 
sets, shear knives, masons tools, 2320 ~=— Nickel steel Gears, Platinite, Invar 
ies. 3120 Chrome nickel steel Gears 
1090 .90 Punches, hand chisels, drop dies 4130 Molybdenum steel Crank shafts 
. for cold work, chipping chisels, 5120 Chrome steel Stainless, allegheny 
small shear knives, cutting and 6120 Chrome vanadium steel Springs 
blanking punch and dies. 71360 Tungsten steel Magnets 





what to look for. In carbon steels the per- 
centage of bursting stars increases with an 


increase in carbon. Thus a tool steel gives ° 


a white spark and many bursts which float 
off from the main spark stream. Cast iron 
makes a short red spark with many bursts 
that zigzag away from the main stream. 
High speed steel 18-4-1 gives a very short 
dull red spark. Wrought iron gives a light 
yellow spark, no bursts and some arrows. 

The analysis of a steel determines its 
suitability for various uses and Table II 
indicates the uses and Table III the hard- 
ening temperatures and characteristics of 
various types of steel. The use of the 
wrong kind of steel for some specific pur- 
pose will probably result in a ial if not 
a complete failure of the article to fulfill 
its purpose. However, inability to get the 
best steel for a given purpose may be offset 
to a large extent by intelligent and careful 
heat-treatment. 

With this introduction and definitions we 
can proceed to the discussion of the under- 
lying principles and methods. 

It is a familiar phenomenon that if a 
pure metal, tin, for instance, is heated there 
will be a uniform rise in the temperature 
until the melting point is reached. At this 
point there will be no further rise until 
fusion is complete. After fusion is complete 
uniform heating will be resumed. On cool- 
ing the reverse will be true. There will be a 
uniform drop in temperature until freez- 
ing, solidification begins when a halt in the 
cooling rate will be noted. After solidifica- 
tion there will be a resumption of the uni- 
form cooling. This is due to the fact that 
energy in the form of heat is necessary to 
bring about a change from the solid to the 
liquid state, and that this heat is released 
on solidification and causes the halt in the 
cooling curve. The graph, Figure 3, illus- 
trates this point. 

Similar halts might be noted at the 
change of state to a gas. Water may exist 





TABLE Ill. Hardening Temperatures for S.A.E. Steels 





Temper as desired 
Temper as desired 
Temper as desired 
Temper as desired 
Temper as desired 
Temper as desired 


S.A: E. 1020 Does not harden appreciably 
S.A.E. 1040 1525° F. Water quench 
S.A.E. 1085  1450° F. Water quench 

S.A. E. 2345 1450° F. Oil quench 

S.A. E. 5140  1500°-1600° F. Oil quench 
S.A. E. 6140 1550°-1650° F. Oil quench 
S.A: E. 9260  1550°-1650° F. Oil quench 





tion on the other hand cannot be seen. A 
glass of water containing salt may, de- 
pending on its temperature, be a solution 
or a solution plus precipitated salt. The 
amount of salt in the solution depends on 
the temperature, and at low temperature 
may depend on the rapidity of cooling. For 
instance, if water with-a large amount of 
salt in it is cooled slowly to room tempera- 
ture the result will be a saturated solution 
of salt for that temperature and solid pre- 


cipitated salt. If, however, the solution 
st ek es teres es oe 
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Fig. 2. Spark testing for 
kind of steel 


aid of a microscope. They exist never the 
less and since steel is an alloy there will be, 
in addition to the two halts mentioned be- 
fore, and about which in this discussion 
we are not concerned, other halts due to 
these allotropic changes in the iron and to 


Freezing Feint 
232°C 





Jémperature °C 








Time in Minutes 
Fig. 3. The cooling curve of tin 


the fact that the two elements, iron and car- 
bon, may be wholly in solution in each 
other, partly in solution, or entirely sepa- 
rated, according to the temperature or to 
the time of cooling. 

Steel in its solid state changes from one 
allotropic form to another due to a change 
in temperature just as water changes its 
state at different temperatures. 

Since it takes energy in the form of heat 
to bring about these changes, just as energy 
was required to change tin or water from 
one state to another, there will be, halts in 
the cooling or heating rate of steel which 
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may be shown in the form of a curve called 
the cooling or heating curve. The heating 
curve for a 1020 steel shows three halts, 
one at 1335° F., one at 1420° F., and one 
at 1560° F. These halts are designated in 
their order as Ac,, Ace, and Acg from the 
French words arrétte (stop) and chauffage 
(heating), and indicate the occurrence of 
three allotropic changes. These points are 
called the critical points and we are con- 
cerned primarily with the upper critical 
point Acg. 

A 1020 steel would show two halts and 
a 1083 steel only one. Figure 4 illustrates 
these curves. 

Interpolating between the heating curves 
for many steels metallurgists have con- 
structed the iron carbon equilibrium dia- 
gram. The part known as the steel area, 
and the part that concerns us vitally in 
the practice of heat-treatment is shown in 
Figure 5. It does not include the equi- 
librium states at temperatures higher than 
those used for the heat-treatment of steel 
nor those in the cast iron area. 

The reasons for these halts or the phe- 
nomena that accompany them explain not 
only their presence but indicate to the heat- 
treater the proper temperatures and pro- 
cedure. 

Note. that at .40 per cent carbon Ac; 
and Acg merge. At .83 per cent carbon 
Ac;, Ace; and Acg merge. At temperature 
above Acz steel loses its power to attract 
the magnet. At Acg the crystalline struc- 
ture which existed at Ace or Ac; entirely 
disappears and a new crystalline structure 
is born and the iron and carbon are in 
complete solution, These changes explain 
the halts in the curves from which the dia- 
gram was constructed and serve as a sure 
guide as to the proper hardening and an- 
nealing temperatures. 

It was suggested previously that if a 
solution of water and salt could be cooled 
rapidly enough they would be trapped in 
solution in each other. This is exactly what 
happens when steel is heated to slightly 
above Acg and quenched in water. The 
iron and carbon are trapped in solution 
and the result is hardened steel. What is 
just as important is that no hardening at 
all will result unless the steel has reached 
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Fig. 4. Time-temperature heating 
curve for S.A.E. 1020 steel 
(Reprinted by permission from “Manufacturing 


Processes” by M. L. Begman, published by John 
Wiley and Son, Inc., New York 16, N. Y.) 
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Fig. 5. Temperature ranges used 
in heat treating and forging of 
carbon steels 


a temperature above Acs. This is the 
shaded area on the diagram and varies for 
different carbon content. 

It does not by any means follow that if 
heating to slightly above Acg and quench- 
ing, results in hardening, that going a lot 
above this point will result in still harder 
steel. Just the reverse is true and what is 
worse, the steel will be useless because it 
will be weak and brittle. 

At Acg a new crystalline structure is 
born and like all new born things the crys- 
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Fig. 6. Grain-size diagrams show- 
ing the change due to the transi- 
tion from r to y iron on passing the 
upper critical temperature and the 
effort of hot working 
(Reprinted by permission from “The Working 
Heat Treating and Welding of Steel,” by H. 
L. Campbell, published by Wiley and Sons, 
Inc., New York 16, N. Y.) 











tals are very small, As the temperature in- 
creases the crystals, or grains, as they 
are called, grow rapidly and to enormous 
size and the result iS a very serious loss of 
strength with little increase in hardness. 
Figure 6 illustrates grain growth. 

To prove this, notch two pieces of tool 
steel (.90 per cent carbon) about 3 ft. 
long. Heat one of them to a light yeliow 
and quench it in water. Heat the other 
until it does not stick to a small horseshoe 
magnet and quench it. Now put them in a 
vise with the notch even with the jaws and 
break them off with a hammer. Note the 
relative strength and also look at the frac- 
tured ends and note the size of the grains 
which is easily seen with the naked eye (in 
the case of the sample that was hardened 
from too high a heat). See Figure 7. 

The metallurgist by means of micropho- 
tographs is able to see not only small dif- 
ferences in grain size but marked differ- 
ences in the crystalline structure of steel 
after different heat-treatments. 

Steel above Ac3, the upper critical tem- 
perature, is found to be in the form of 
crystals whose basic pattern, the crystal 
lattice, is a cube with 14 atoms, arranged 
with one atom at each corner, and one at 
the center of each side. This is called the 
face centered crystal lattice and exists only 
above Acg as Gamma (y) iron, at this tem- 
perature, and in this state, the iron will 
dissolve all the carbon, which is in the 
form of iron carbide and called cementite. 
This solution is designated by the term 
austenite, a solution of iron carbide in 
Gamma (y) iron, and it is this form at 
this temperature that must absolutely be 
reached before it is possible to harden by 
quenching. 

Austenite is hard but not quite as hard 
as ‘martensite, the first decomposition 
product. Martensite is produced by rap- 
idly cooling austenite. Martensite is the 
principal constituent of all hardened steels. 
Alpha iron has a cubic crystal lattice also, 
but has 9 atoms arranged in the cube with 
one at each corner and one in the center. 
The crystal lattice of alpha iron is des- 
ignated as body centered and martensite 
is a solution of carbon and iron. 

If .85 carbon steel in the austenite form 
(steel that has been heated to above Acs;) 
is cooled very slowly, the austenite tends 
to decompose into pearlite. Pearlite then 
is the principal constituent of slowly cooled 
steel, and steel so cooled is said to be an- 
nealed. Pearlite contains invariably .85 
per cent carbon, the eutectoid amount, and 
in the case of a hypoeutectoid steel the ex- 
cess carbon will be thrown out around the 
grain boundaries of the original Austenite 
grain in the form of cementite. This en- 
velope of hard weak brittle cementite ex- 
plains the brittleness, or lack of tensile 
strength and ductility of steels above .85 
carbon. 

On the other hand, in the case of an- 
nealed hypoeutectoid steels the access fer- 
rite, soft and ductile, will collect at the 
grain boundaries, which explains the duc- 
tility of low carbon steels. The deformation 
takes place at the soft ductile grain boun- 


If some intermediate rate of cooling is 
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followed an intermediate aecomposition 
constituent will‘ result. These forms are 
known as troosite and sorbite. Troosite be- 
ing formed by somewhat slower cooling 
than that which produces martensite, and 
sorbite by still slower cooling. 

In the case of the very high carbon steels 
added machinability may be produced by 
what is called spheroidizing, that is, reg- 
ular annealing followed by reheating to 
slightly below Acg and slow cooling. This 
second step may in some cases be repeated 
twice 


The ‘explanation or reason for the phe- 


Fig. 7. The Metcalf test illustrates the influence of the 


& Special Steels or most handbooks. 


In a furnace with a neutral atmosphere 
to prevent scaling, or loss of carbon at the 
surface, the work should be heated to -the 
indicated temperature. Care must be exer- 
cised not to overheat the work as the grain 
size increases rapidly after about 100 deg. 
above Acg and large grain size means 


weakness and does not increase the hard- 
ness. 
Lacking a furnace equipped with a py- 





hardening temperature on the grain size. The sample at 
the left was quenched from a temperature very much 
above Ac, and the following samples at progressively lower 
temperatures. The sample next to the right-hand shows the 
typical shell shaped, fine-grained fracture of properly 
hardened steel, and the one on the extreme right, tearing, 
indicating a lack of any hardening at all because the 


_upper critical tempe 


rature had not been reached. A tool 


hardened like the left-hand sample would be weak 
and utterly useless. 


(Reprinted by permission from an article, “The Metallurgy of Iron and Steel’ 


Fig. 8. Martinsite 500 X hardened 
steel 1085 S.A.E. 


nomenon of hardening is somewhat obscure 
but is probably due to either the fact of 
the trapped solution, to a retention of some 
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Fig. 9. Pearlite 500 X annealed 
steel 1085 S.A.E. 


rometer, quite good results may be obtained 
by testing the work frequently with a mag- 
net as it is heated very slowly; quenching 
just after the magnet indicates that the 
upper critical point has been passed. 
After some experience the color of the 
hot steel may be used as an indication of 
the temperature. All carbon steels in addi- 
tion to being a dull cherry red at the 
quenching temperature seem to become 
somewhat translucent, like the underglaze 
on pottery. It should be held at this tem- 
perature for a length of time sufficient to 
insure penetration of this temperature to 


Table III is suggestive only and .the 
proper temperature for any kind of steel 
may be found in Catalog 107 of Bethlehem 





Fig. 10. Sorbite 500 X tempered 
steel 1085 S.A.E. 





Fig. 11. Spheroidized Pearlite 500 X 
double annealed 1.10 per cent 
carbon 


the center of the work. The time varies 
with the cross-sectional area of the work; 
about 1-hour for each inch of thickness is 
usually sufficient. 

A large piece not only will not be as hard 


‘at the surface but will not be uniformly 


hard clear through. It will be progressively 
softer toward the center as illustrated by 
Figure 12. This is due to the large amount 
of heat to be removed by quenching which 
slows down the cooling time. This variation 
is much less noticeable in oil quenching 
alloy steels since they harden at a slower 
quenching rate. This makes them particu- 
larly suitable for massive parts or dies. 
See Figure 12. 

The work should now be withdrawn from 
the furnace and quickly plunged in the 
cooling medium; in the case of carbon 
steel, clean water at about 70 deg. F. It 
should be plunged in and stirred about con- 
tinually until cold. This cools it more rap- 
idly as it prevents the formation of a steam 
envelope around the work and brings it 
continually into contact with fresh cool 
water. There is no virtue in fancy or fanci- 
ful quenching mediums. The sole purpose 
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of the quench is to remove heat, and for 
carbon steels water is as good as any other 
medium. Note later the use of other 
mediums. 

This process of hardening sets up tre- 
mendous stresses in the steel and in all 
cases these stresses must be relieved im- 
mediately or within half an hour, by tem- 
pering. If this is not done there is serious 
likelihood of hardening cracks or extreme 
brittleness. 

Tempering. Tempering consists of re- 
heating previously hardened steel to tem- 
peratures varying, in the case of carbon 
steels, from 350 to 700 deg. F. to relieve 
the stresses due to hardening or to reduce 
the hardness or toughen the work to a de- 
gree suitable for the use to which it is to 
be put. Tempering may also be done by 
quenching in a medium that is a poorer 
heat conductor than water thus hardening 
and tempering at one operation. 

The temperature for tempering various 
tools is suggested in Table IV. 

It will be noted that a tempering color 
is mentioned as indicative of the tempera- 





2 


s 


pe). LK. 
Fig. 12. These figures show graphi- 
cally the effect of mass on the hard- 
ness and on the depth of hardening. 


” 


Note the greater hardness of oil 


hardening steel, the right-hand figure, 
and also the greater depth of 
hardening. 
(From M. A. Grossman, “Principles of Heat 
Treatment,” American Society of Metals.) 


TABLE IV. Temperature and Oxide Colors for Various Tools 





Tools Degrees F. 


Planer tools for steel 

Ivory cutting tools 450 
Wood engraving tools 455 Yellow 
Bone cutting tools 

Wire drawing plates 456 


Color 
Scrapers for brass 437 Light lemon 
Light turning tools 450 Pale straw 
Pale yellow 


Tools 
Hollow mills, mill cutters 
Hammer faces 
Planer tools for iron 
Fly cutters 
Drills 


Boring cutters 


Taps 460 Straw yellow Screw cutting dies 
Rock drills sers 
Penknives 480 Dark yellow Picks 
Reamers Punches and dies 
Gauges Shear blades 
Plane irons for wood 482 Stone cutting tools 
Twist drills 483 Flat drills 
Wood borers 490 Yellow brown 
Cup tools 500 . Brown yellow 

510 Brown 
Edging cutters 527 
Surgical instruments 528 Light purple Cold chisels 


530 Purple 
Hack saws 540 


Saws for wood 600 Dark blue 
Blue green 


Springs 625 


Screw drivers 





TABLE V. Rate of Penetration of Various Carburizers 





Rate of Penetration at 1650 deg. F. 
Materials used and penetration in inches 





Time 


F ee (66%) 


in Woodchar- Charred Wood charcoal and 


Hours coal leather barium carbonate Biclicninate (34%) 
2 0.028 0.045 *0.055 0.012 
4 0.042 0.062 0.087 0.020 
8 0.062 0.080 0.111 0.033 
12 0.070 0.110 0.125 0.053 





ture. These colors may be used in place of a 
controlled furnace and a pyrometer. They 
are due to the varying thickness of oxide 
on the surface of the work. 

In using the temper color method, the 
hardened work must be polished with a 
broken emery wheel and wiped with a 
slightly oily rag. The hardened work may 
then be put in a shallow iron box filled 
with sand, the upper surface being left 
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exposed. A Bunsen burner under the box 
will heat the sand and diffuse the heat uni- 
formly through the work, and the colors 
can be seen on the exposed side of the work 
which should be rolled over 

Another method of tempering is called 
austempering. The method used is to heat 
to above the upper critical point, and then, 
instead of quenching in water, quench in a 
molten salt or metal bath at some prede- 
termined temperature ranging from 350° 
to 800° F., and held in the quenching me- 
dium for a ‘certain period of time until the 
transformation to a condition similar. to 











_troosite or sorbite is complete. This struc- 


ture is called bainite and for the same hard- 
ness is tougher than tempered steel and less 
likely to suffer from cracking and warping 
during the heat-treating process. 

Various solutions, oils, or salts of vary- 
ing boiling points may be ‘used and the work 
immersed in them. This assures uniform 
heating of the work. There are commercial 
salts on the market suitable for both tem- 
pering and hardening baths. These usually 
require the use of a pyrometer to control 
or note the temperature of the bath. The 
advantage of these baths is the absence of 
scaling or oxidation of polished work and 
hardening should always be done on a ris- 
ing and never on a falling temperature. 
Hardening on a falling temperature is a 
sure indication that the job has been heated 
too hot. 

Annealing. Annealing involves heating to 
above the upper critical point as indicated 
by the heat-treating diagram, holding for 
sufficient time to insure complete penetra- 
tion and cooling either in the furnace or in 
a large volume of air-slaked lime. The pur- 
pose is to soften the steel and to improve 
machinability. 

Double annealing, reheating previously 
annealed steel to slightly below the upper 
critical range followed by slow cooling in 
air serves to further improve machinability. 
This is called spheroidizing. 

Normalizing. Normalizing . consists of 
heating to somewhat higher temperatures 
than for annealing and cooling slowly in 
air. It removes forging strains in forged 
work. It also is necessary in the case of 
very high carbon steels to insure complete 
solution of the cementite before harden- 
ing. Forged work should always be normal- 
ized before hardening and tempering. 

Carburizing. It is often desirable to 
have a hard, wear-resisting surface on a 
tough unbreakable core. An example of 
this is an automobile gear. Carburizing is 
sometimes referred to as case hardening. 
phe former term is now almost universally 

The old method of making steel as prac- 
ticed in Sheffield was by process of cemen- 
tation. Iron heated to a temperature above 
the upper critical, austentic, and below the 
melting point has the capacity of absorbing 
carbon. Sheffield tool steel was made by 
packing wrought iron in crucibles with char- 
coal and allowing cementation to proceed 
for long periods of time. No steel is now 
made by this method but the principle is 
made use of in the process of carburiza- 
tion. 

Carburizing involves five factors, the 
steel used, the carburizer, the time al- 
lowed for absorption, the temperature, and 
last but by no means least, the treatment 
after carburizing. 

The steel used should not be over .40 
per cent carbon in a straight carbon type 
and some of the alloy.steels are especially 
suitable for this process. These last steels 
usually contain some element such as nickel 
to inhibit grain . In most school 
shops 1020 S. A. E. steel carburizes satis- 
factorily and the process will make many 
jobs useful that would otherwise be use- 
less if made of this low carbon steel. 


‘ 
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sawdust, and kerosene oil works quite well. 

The work should be packed in a box and 
the cover luted with clay to exclude air 
which would oxidize the work badly and 
burn up the carburizer. Heat-resistant al- 
loy boxes can be purchased but cast iron 
boxes or pieces of pipe with the bottom 
welded on or recessed and peened in are 
quite satisfactory. A half inch at least 
should separate the work from the sides, 
top, and bottom of the box. 

The temperature must be maintained at 
above the upper critical point; 1750 deg, F. 
being about right. 

The rate of penetration varies with the 
temperature, the carburizer used, and the 
time. With a good carburizer and a temper- 
ature of about 1750 deg. F. a penetration 
of somewhere in the neighborhood of .025 
in. per hour may be expected. 

Since 1750 deg. F. is far above the upper 
critical point, the grain size of the work 
will be coarse and treatment after car- 
burizing is imperative. 

Cooling in the box improves the bond 
between the low carbon core and the high 
carbon case and also conserves the car- 
burizer which can be screened and re- 
covered. 

After removal from the box the work 
should be heated slowly and held for the 
proper time to insure complete penetration. 
tly above 
Acg of the core; for 1020, about 1550 deg. 
F. This refines the core and a water quench 
will harden it. This temperature is too 
much above Acg of the case and leaves it 


in water. 
t to 1450 deg. F. Hold for one 


hour 
7. Quench in water. 
8. Reheat to from 350 to 400 deg. F. 


Possibly this seems like a long process 
but there is no alternative if a thorough 
job is to be done. 

For work where there is not to be mu 
stress, omit core refining step. : 

As far as temperature, quenching me- 
dium, and general procedure are concerned 
the preceding method applies strictly to 
straight carbon steels. If alloy steels are 
being treated, added information is needed 
and the handbooks issued by various steel 
companies are an invaluable source of in- 
formation. The machinists’ handbooks also 
are quite reliable. 

The marked difference between the tem- 
peratures used for hardening and temper- 
‘ing a carbon steel and an alloy steel is 
typified by high speed steel. 

There are several kinds of high speed 
steels. One common kind is what is known 
as 18-4-1, 18 per cent tungsten, 4 per cent 
chromium, and 1 per cent vanadium. The 
method of hardening such steel is as 
follows: 

1. Preheat slowly to 1500 deg. F. 

_ 2. Raise the temperature quickly to 2400 
deg. F. If no pyrometer is available this 
temperature can be judged by the color, a 
very light yellow, and the surface of the 
metal will-begin to “sweat.” 

3. Quench in quenching oil. 

4. Reheat to 1050 deg. F. and hold for 
45 minutes. Quench in oil. 

After the first quench the steel will not 
be hard enough for use but after the sec- 
ondary treatment it should acquire a hard- 
ness of Rockwell 59C. The alloys inhibit 
the transformation from austenite to mar- 
tensite and the secondary heating, some- 
times improperly called.a draw, completes 
the transformation. If war high speed 
steels are used, they contain 6 per cent 
tungsten and 6 per cent molybdenum and 
the reheating, step 4, should be done twice. 

Table III gives a brief exposition of the 
proper treatments for the commoner alloy 
steels and their uses. 

The use of a magnet and judgment of 
color in determining the hardening tem- 
perature may, after some practice, become 
fairly accurate guides, but for acquiring 
this judgment a pyrometer should be used. 
The pyrometer is a necessity for doing any 
i t work. 

A fairly accurate couple and indicator 
can be made for less than $5. 





Get a pair of couple wires, nickel 
chromium and nickel aluminum, about 3 ft. 
long, twist the two ends together and weld 
them in an arc. Attach two heavy copper 
lead wires, 6 ft. long, to them and connect 
them to a 60 millivolt radio voltmeter. 
The vendors of the wire will send a chart 
with the wires giving the voltage reading 
for different temperatures. It is best, how- 
ever, to check several readings between 
300 and 750 deg. F., between 1400 and 
1600 deg. F., and between 2300 and 2500 
deg. F., with a good pyrometer and correct 
the chart. These temperatures are the ones 
most used in heat-treating. 

Some typical heat-treating jobs are as 
follows: 


Cold Chisel 


1. Cold chisel, 1090 S. A. E. steel or 
Black Diamond chisel steel. Forge to 
shape and grind. 

2. Heat to 1475 deg. F. and cool in air. 
This job should be handled with red hot 
tongs on the head end. Cold tongs are likely 
to leave soft spots. 

3. Heat slowly to 1450 deg. F. and 
quench in water at 70 deg. F. to harden. 

4. Temper immediately at 500 deg. F., 
and quench in water. This hardens and 
tempers it all over. 


Cold Chisel. Alternative Method 


1. Same as above. 

2. Same as above. 

3. Heat slowly and test frequently with 
a magnet. When the magnet does not stick, 
quench 1 in. of the cutting end in water. 
Stir it around rapidly and move up and 
down for about % in. 

4. When this end is cold, polish it with 
a piece of broken emery wheel and watch 
the colors run. 

5. When the brown band just reaches 
the cutting edge quench 1 in. again. Move 
it about in the water. 

6. When the back is black quench all 
over. 

This hardens and tempers -the working 
end, and black anneals the shank. After 
repeated grindings this will have to be 
shaped hot again and rehardened. This re- 
shaping and heat-treating is called dress- 
ing the tool. 


Hardening and Tempering a Spring 
1085 S.A.E. Steel 

1. Normalize by heating to 1470 deg. F., 
and cool in air. 

2. Heat to 1450 deg. F. slowly or test 
with magnet. 

3. Quench endwise in water at 70 deg. 
F. Use red hot tongs to handle. 

4. Heat slowly to 700 deg. F. to temper. 
Tempering may be done by color, dark 
blue in sand, or by dipping in fish oil and 
heating slowly until the oil takes fire 
(flashes), then quenching in water. 


Annealing High Speed Steel 
Heat slowly to 1500 deg. F. and cool in 
air, two or three times. 
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Hardening and Tempering a Reamer 
1090 S.A.E. Steel 

1. Heat slowly to 1450 deg. F. Hold 30 
minutes in a neutral or reducing atmos- 
phere. 

2. Quench endwise in water at 70 deg. 
F. Do not stir. Move up and down. 

3. Temper immediately at 400 deg. F. 
or straw color. 

Any job with a combination of heavy 
sections and light sections is likely to de- 
velop hardening cracks, sometimes called 
water cracks. Flutes in reamers for in- 
stance may be puttied full of clay to pre- 
vent the formation of these cracks. 


Pin Punch From Cold-Rolled 
S.A.E. 1020 


A very serviceable pin punch can be 
made from this rather unsuitable steel by 
carburizing the finished work for 2 or 3 
hours and then carefully heat-treating so as 
to refine the core and case. 

After carburizing: 

1. Reheat to 1550 deg. F., and quench 
in water. 

2. Reheat to 1450 deg. F., and quench 
in water. 

3. Reheat to 500 deg. F., and quench 
in water. 

Center punches, reamers for wood, rivet 
sets, and various similar tools can be made 
of this same material and will be found to 
be quite serviceable if given the heat 
treatment just described. 


Reinforcing Bar - 


In these days of steel shortage many 
ocheel aaa uo ed to use reinforc- 
ing bar in of a really suitable steel 


for tools that should be hardened and tem- 
pered. It is utterly unsuited for many uses 
but can be used for many forged and ma- 
chined jobs. 

One difficulty that this material presents 
is its liability to hard spots from insufficient 
care in cooling at the mill. A few sugges- 
tions may help to obviate some of the diffi- 
culties met. 

Before forging, grind off the deforma- 
tions as they may fold over and start 
cracks or cold shuts. © 

After forging normalize thoroughly be- 

fore hardening. Heat uniformly all over 
and cool in air. 
_ Before machining anneal to do away with 
hard spots. Center punches, pin punches, 
cold chisels, lathe mandrels, etc., can be 
made of this material. 

To summarize what has gone before, 
consider carefully the following items. 


1. You must know exactly what steel is 
suitable for the tool or part to be made. 

2. You must know exactly the kind and 
carbon content of a steel that you wish to 
heat-treat. 

3. Knowing the steel used, you must de- 
termine the proper hardening or annealing 
temperature. 

4. You must know the recommended 
quenching medium. 


5. You must know the proper drawing 
temperature to result in the required hard- 
néss. 
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Leaders Express Views on 
Senate Bill 619 


Homer J. Smith* 


The modest sum for industrial arts which 
is part of the current federal vocational- 
education bill, S. 619, would be of great 
usefulness in the improvement of this type 
of instruction. This money is not assumed 
to be used for matching purposes in local 
schools. Such local aid, if we are to have 
it in the future, should come to us within a 
broad educational grant, because industrial 
arts is and should remain a phase of gen- 
eral education. I have no thought that the 
present proposal is a “foot-in-the-door” at- 
tempt to establish another federally aided 
vocational subject like those to which we 
have become accustomed in specific earn- 
ing fields: 

This comparatively small, yet adequate, 
amount of anaual assistance will provide 
the means of needed leadership at the na- 
tional level and, particularly, at the level 
of the states. We desire suggestions and 





“Professor of Industrial Education, 


University of 
Minnesota, Minneapolis, Minn. . 
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background facts, for the patterning and 
stabilization of this curriculum area, that 
can come only from sources above the scat- 
tered local schools and systems. We need 
a professionalization of the supervisory 
positions in this area so that field purposes 
may be clearer to all concerned and so 
that field offerings and practices may have 
sameness consistent with worthy school and 
teacher initiative. 

At present, many states depend upon 
general subject inspectors or supervisors for 
the improvement of industrial arts in their 
hundreds of schools. These persons lack 
the time and often the interest and field 
acquaintance to be effective. In other 
states, the oversight of industrial arts is 
made a responsibility of state supervisors 
of trade and industrial education. These 
officials are commonly overloaded and, by 
reason of “State Plan” qualifications, some 
of them may be assumed to lack under- 
standing of, and enthusiasm for, the aims 
and standards characteristic of good work 
in this spécialty. Much as industrial arts 
needs strengthening as to the practicality 
of content and as to the exact and speedy 
performance of physical tasks, these sub- 
jects are not of training type and should 
not be evaluated wholly with earning view- 





point. The few remaining states, not ex- 
ceeding ten, have provided special indus- 
trial-arts supervisors or have perfected co- 
operative arrangements, combining teach- 
er preparation and teacher improvement 
while in service. 

If each state could have a well-prepared 
and experienced supervisor for this impor- 
tant field, with funds for school visitation 
and for the preparation of materials help- 
ful to special teachers and their local su- 
periors, we might look forward to noticeable 
advance in quality and acceptance of this 
work. Upgrading would be more certain 
and rapid if these state supervisors planned 
regional group sessions for instructors in 
scattered areas of their states. The “cap” 
would be put on if these state officials, in 
groups of states or on a national basis. 
planned annual meetings for discussion of 
their problems. It is these and similar 
services that would seem to be made pos- 
sible by the half-million federal dollars 
now in question. We want S. 619 and we 
want that half million. 

The amount is too small to suggest in- 
dividual legislation; moreover, other type: 
of “practical arts” are equally worthy of 
like consideration. It seems logical, ther: 
fore, and without trace of faulty judgment, 
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ee 
fully studying the present and future needs 
of vocational education and industrial arts. 
It is clear to all students of education that 
the postwar era will see a greatly enlarged 
demand for all types of practical arts and 
vocational education. If the public schools 


are not prepared adequately to meet that 
demand, other agencies will be set up to 
provide such education. There is certain 
to be a nationwide demand for enlarging 
and strengthening the program of industrial 
arts. At present only three states have state 
supervisors of industrial arts and it is the 
opinion of the responsible leadership of 
industrial-arts education that the most ur- 
gent need of this phase of public education 
is competent state supervision. The leaders 
are not in favor of federal subsidies for 
industrial arts, hence the American Voca- 
tional Association in its desire to do all it 
can to promote the interests of industrial 
arts decided that the greatest service it 
could render at this time to meet the post- 
war need for expansion and improvement 
of this work is to provide a fund designed 
to stimulate the states to employ trained 
supervisors of industrial arts. 

It is contemplated that these supervisors 
will visit schools, conduct conferences, dis- 
tribute helpful literature, and otherwise 
assist the teachers of industrial arts to 
improve their work. Their work will be 
to stimulate and aid. Most of the indus- 
trial-arts teachers at present have no one 
to whom they can turn for advice and as- 
sistance in meeting the complex problems 
of the shop teacher. Only in the larger 
cities are there to be found supervisors who 
can render needed aid. The new vocational 
education bill now before the Congress will 
enable all the states to provide the assist- 
ance which only three states now give to 
their industrial-arts teachers. The item of 
$500,000, to be matched by the states, will 
enable all the states to employ one or more 
supervisors and it deserves the whole- 
hearted support of every industrial-arts 
teacher in the nation. It will be important, 
also, that the industrial-arts teachers in 
each state insist that only trained indus- 
trial-arts teachers shall be employed as su- 
pervisors. There is no observable disposi- 
tion on the part of state officials to do 
otherwise, but in any case, this is a matter 
that can easily be dealt with by the state 
associations of vocational and industrial- 
arts teachers. 

The leadership of the American Voca- 
tional Association is deeply interested in 
the industrial-arts section of the new bill, 
and it is sincerely desirous of providing the 
means of improving the industrial-arts 
work throughout the country through com- 
petent state supervision. 

**Professor of industrial Education, University of 
Illinois, Urbana, 1. 





Lawrence F. Ashley* ** 
Any successful family pion igor Ba rests 
with the willingness. of each member to 


share responsibilities and rewards. This is 
true in the education family of curriculum 
areas. the war years, the term “Vo- 
cational Education” has had the limelight, 
and rightly so. It has in these years be- 
come indelibly stamped on the vision of 
layman and educator alike, and has a con- 
sequent better entrée to the vision of the 
legislator than related areas. Therefore, 
vocational education has a responsibility 
to related areas, among which industrial 
arts is conspicuous for its direct contribu- 
tion to the rolls of vocational trainees as 
well as to the rolls of other areas. 

Senate Bill 619 reads as follows:* 

. . . Five hundred thousand dollars of the 
sum authorized to be appropriated each year 
shall be allotted to the States and Territories 
in the proportion that their total population 
bears to the total population of the United 
States and Territories according to the United 
States Census last ing the end of the 
fiscal year in which any such allotment is 
made and shall be used for the salaries and 
necessary travel expenses of state supervisors 
of Industrial Arts Education in accordance 
with an approved State Plan, and for assisting 
States in the maintenance of an adequate pro- 
gram of administration, supervision, teacher 
training and research, and other services nec- 
essary to the operation of an efficient industrial 
arts education 

Every industrial-arts educator with long 
experience in battling for recognition for 
his subject area will welcome this helping 
hand from a brother area and will be ever 
grateful in the name of general education, 
to the members of the United States Senate 
sponsoring the bill, for the effort put forth. 

Industrial-arts objectives are visible for 
the most part to the seasoned educator 
only. He alone knows of the real contri- 
bution of this area to the total develop- 
ment of the individual. To most laymen 
and to many teachers, it exists for its pre- 
vocational and vocational content. Even 
research workers in industrial-arts areas 
have no hesitancy in pointing to early vo- 
cational beginnings to validate criteria for 
their subject matter. This being the case 
and recognizing that industrial-arts courses 
having no subsidy are often more costly to 
operate than vocational-industrial courses 
with subsidy, one can see little chance 
for progress in the area, from the point of 
view of financing, and little chance that 
the layman will be willing to foot any 
subsidy bill for it as an isolated area of 
education. - 

State leadership is necessary if the point 
of view of the layman and of educators is 
clarified. Capable workers with authority 
in the state office of education, such as 
New York, New Jersey, and Indiana en- 
joy, can do a tremendous amount of spade 
work for industrial arts, not only in devel- 
oping new situations but in lending encour- 
agement, support, and incentives for exist- 
ing ones. It is relatively unimportant what 
office a state leader, supervisor, or director 
uses at the education center. It is only 





***Board of Education, Yonkers, N. Y. 
1Seventy-ninth Congress. In the Senate of the United 
States. “Area Vocational School Bill,” February 26, 1945. 


important that an office be created and a 
leader. appointed with authority to act. 
Senate Bill 619 makes this possible and 
more. 


John A. McCarthy**** 


Senate Bill 619 introduced by the Amer- 
ican Vocational Association makes provi- 
sion for an annual appropriation of 
$500,000 for the salaries and necessary 
travel expenses of state supervisors of in- 
dustrial arts in accordance with an ap- 
proved State Plan. This amount of money 
can also be used for assisting states in the 
maintenance of an adequate program of 
administration, supervision, and research 
necessary to the operation of an efficient 
industrial-arts prograni® 

Industrial arts is a part of general edu- 
cation, but as such, it has a relationship to 
certain phases of vocational education. Ef- 


‘fective guidance, for example, is necessary 


in any sound program of vocational educa- 
tion, and no guidance program is complete 
without some opportunities for exploration. 
The industrial-arts program, in certain 
areas of general education, should be or- 
ganized to provide youth with the oppor- 
tunity of working with their hands and with 
opportunities to determine the extent of 
their interests and abilities in the use of 
tools, machines, and processes. It is this 
period of exploration which will provide the 
guidance counselor with reliable informa- 
tion for pre-employment assignments in 
the trade and industrial vocational schools. 

The $500,000, however, if made avail- 
able under S. 619 will provide some funds 
but not too much to provide for a state or- 
ganization which will make it possible to 
co-ordinate many of the efforts which are 
now being made in some states to get under 
way a sound program of industrial arts. 
Only a few of the larger states have ade- 
quate provisions for a state-wide program 
of industrial arts,-but the states which do 
have a state supervisor in the industrial-arts 
field have been able to co-ordinate activi- 
ties and to develop sound objectives and 
excellent programs in this field. Where there 
is adequate state supervision, there is a 
sound program of industrial arts even in 
the smaller communities of the state. Where 
there are no provisions or weak provisions 
for state supervision of industrial arts, some 
of the important functions of this field of 
education do not operate to the extent that 
they should. If the industrial arts provi- 
sions of S. 619 do become effective and the 
states do take advantage of the provisions 
for state administration and state supervi- 
sion in this field, there will develop a 
stronger program of industrial arts through- 
out the country. Some sound objectives 
will be developed, and the terminology of 
the field will be improved and become more 
understandable. At the present time, there 
are too many and too divergent objectives 
of industrial arts throughout the nation. 
These objectives vary with each state; they 
vary within the states. The terminology is 


confusing to the educator and is more con- 


**** Assistant Commissioner of Education, Trenton, N. J. 
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fusing to the layman and the taxpayer. The 
term “manual training” still persists in 
some fields. “Practical arts” is used paral- 
lel with industrial arts, and the term “pre- 
vocational,” although obsolete, is beginning 
to be used by other educational groups. 
The terminology in the objectives of indus- 
trial education were just as confusing in 
1917, but the passage of the Smith-Hughes 
and, later, the George-Deen Acts made it 
possible through adequate state supervision 
to co-ordinate the objectives of the entire 
field of vocational education. The passage 
of S. 619 would eventually bring about a 
similar clarification of the new confusing 
industrial-arts objectives and terminology. 

The chief confusion among industrial- 
arts groups is due to their fear that the vo- 
cational administrators of the state will 
absorb the industrial-arts program and 


thereby affect the existing programs. There. 


should not be any grounds for such fears. 
New Jersey is one of the few states in which 
provisions have been made for adequate 
supervision of industrial arts. The indus- 
trial-arts supervisor is located in the Voca- 
tional Division. He is on the same admin- 
istrative plane with all supervisors of vo- 
cational education. He has the same free- 
dom to operate, and he has had an oppor- 
tunity to make his program one of equal 
importance with the vocational programs. 
The other states in which there are state 
supervisors of industrial arts maintain the 
same kind of good relationships between 
industrial arts and vocational education. 

The supervisor of industrial arts, how- 
ever, need not be in the Vocational Divi- 
sion of the State Department of Public 
Instruction. The proposals in S. 619 do 
not require it. Each state is free to devel- 
op its own plans, and this possibility 
seems to have been overlooked by those 
who have questioned the industrial-arts 
provisions of S. 619. 

It is agreed that $500,000 per year is a 
small amount when compared with the 
other provisions of S. 619. It seems suffi- 
cient, however, to bring about the needs 
which have been outlined in this article. 
There has been no group, to date, other 
than the American Vocational Association 
that has taken sufficient interest in indus- 
trial arts and recognized the importance of 
that field to the extent of seeking even 
minimum funds that will provide for co- 
ordination of this field and will provide 
for adequate state supervision. 


Roy G. Fales***** 


Industrial arts as a school subject pre- 
sents and interprets modern industry to 
potential consumers of industrial products. 
It provides considerable guidance and ex- 
ploratory experience for public school 
pupils. It also offers public school pupils 
an opportunity to work with the tools and 
materials of industry which have been 
removed so often from the lives of our 
children. This school subject has grown in 





*****Supervisor of Industrial Arts, State Education 
Department, Albany, N. Y. 
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favor with parents and school pupils who 
feel that it meets the needs of those seek- 
ing a well-rounded education. 

Industrial arts will be recognized at some 
future time as a constant in education 
curriculums. As such, course and cur- 
riculums content must be defined to meet 
the needs of school pupils throughout the 
country. To develop the special content 
and special methods industrial arts needs 
more professional leadership. Such leader- 
ship is impossible without leadership posi- 
tions being available. 

Up to 1944 there have been two indus- 
trial-arts state suvervisory positions in the 
country. The other 46 states have struggled 
along without the unity of purpose and 
practice which can be developed by a state 
supervisor of industrial arts. To be sure, 
in some states the teachers’ colleges have 
exerted an excellent influence but in some 
cases they lack the authority, knowledge 
of actual conditions, and time to supervise 
public school industrial arts adequately. 

Industrial arts has suffered seriously for 
many years because of the lack of good 
leadership. Young industrial-arts teachers 
have found promotion and advancement in 
vocational education, principalships, guid- 
ance, teacher training and industry, all of 
which have taken many of the young and 
ambitious teachers. There are very few 
leadership positions in industrial-arts work 
which hold the interest and fire, the profes- 
sional zeal of young men. If industrial-arts 
work is to prosper, positions of leadership 
must be created and young men must be 
prepared for them. 

The Congressional Bill S. 619 provides 
not less than $5,000 for each state for the 
development of state industrial-arts super- 
vision for one year. This sum of money 
will pay the salary of one state supervisor 
of industrial arts. If such appointments can 








be made, industrial-arts leadership and 
3 can be immeasurably improved. 

as geben should prepare a state 
akecttty of industrial-arts teachers, and 
organize professional industrial-arts clubs 
which will bring the teachers of all regions 
together into a strong state-wide profes- 
sional group. Through these clubs, teachers 
exchange ideas, visit different schools and 
come to understand each other. Ultimately, 
the common purposes of industrial arts will 
come to be understood better. 

The state supervisor observes industrial- 
arts work in many schools, carrying the 
best along to other schools or clubs. He 
aids in formulating state policies, holds 
conferences, advises local superintendents 
and boards of education in planning for 
industrial-arts work, organizes new depart- 
ments, develops shop plans and courses, 
co-ordinates the work of the field with the 
teacher-training institutions, and. develops 
relationships with general and vocational 
education. 

If the best use is to be made of state 
leadership, one person assigned to the U. 
S. Office of Education for the purpose of 
co-ordinating the efforts of the state super- 
visors is essential to the complete planning 
of national policies. Such full-time rep- 
resentation in Washington is just as neces- 
Sary as is state supervision. 

Constructive state supervision will devel- 
op industrial-arts work giving it standing 
in the educational world as it develops 
common aims and practices. It will provide 
concentrated leadership undivided by 
allegiance to other interests, and last but 
not least, it can bring the many divergent 
points of view together and weld them into 
a strong functional movement in education. 
Without such leadership, industrial arts 
will not be a strong potent force in 
education. 


Map Making and Map Reading 
for Preinduction Pupils 
Lisle G. Wineland* 


As early as 1939-40 the course of study 
for mechanical drawing at Hughes High 
School contained a unit entitled ‘Topo- 
graphical Map Making.” The pupils were 
required to make a plate of symbols con- 
sisting of culture—or the works of man, 
relief—trelative elevations and depressions, 
hydrographic or water features and vegeta- 
tion, all inked in the proper colors. Since 
the beginning of the war some military 
and aviation symbols have been included. 
Following this two small property maps 
were made showing topographic and other 
features inked in the appropriate colors. 
These maps. were constructed from sur- 
veyor’s notes obtained from one of our 
textbooks. The pupils were given instruc- 
tion on azimuth and direction, closed 


*Hughes High School, Cincinnati, Ohio. 








traverse, meaning of contour lines, contour 
interval and interpolation. In no sense of 
the word were these maps copied. The pu- 
pils were required to do original thinking 
and planning in locating the features and 
measuring the azimuth_and distances with 
a protractor and scale from a station point. 

When this work was first introduced in 
the mechanical drawing course, it was con- 
fined to special classes meeting every day. 
At the time the Selective Service Act was 
changed to include 18-year-old boys, all 
junior, and senior pupils regardless of the 
course in mechanical or architectural 
drawing in which they were enrolled were 
— to make a plate of symbols and 


* The work this year has been enriched 
(Continued on page 298) 
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RELATED INSTRUCTION 
Whether the term “related instruction” 
is the best one for the subjects which 
it covers, or whether it should be given 
another name, is not the subject of this 
editorial. It is important, however, that 
industrial arts and vocational work be 
accompanied by the technical informa- 
tion which is requisite to the thorough 
understanding of the manipulative oper- 
ations which the student is being taught. 
To make shopwork worth while, the 
student should know not only how to 
shape and fashion the material with 
which he works, but also why a given 
material is chosen for the job while 
another is put aside as useless. He 
should know how a mechanic, using the 
same materials and tools as those ‘used 
in the school shop, goes about doing a 
similar job. He should know something 
about the rules of design so that the 
object produced may be both beautiful 
and strong enough for the work it is to 
do. The student should know the mathe- 
matical and physical laws which enter 
into the job at which he is working, and 
he should know how to get the required 
information pertaining to the making 
of the desired piece, from the drawing 
or blueprint accompanying the job. And 
then, above all, the student should know 
how to do his work safely. 

The question is often asked “When 
can I teach all of that and instruct my 
boys in shopwork besides?” If it is im- 
perative that the boy in the shop should 
learn skills besides the things just men- 
tioned, it is clearly necessary that pro- 
visions be made that all of it is included 
in his courses. It may be conceded that 
such subjects as arithmetic, mechanics, 
English, drawing, and the like are 
taught in other classes, but the applica- 
tion of these subjects must usually be 
made apparent in the shop. As a matter 
of fact, in many instances the shopwork 
really shows the true value of these 
subjects to the student. 

The shop teacher must, therefore, 
plan just how much’ of these various bits 
of technical information must be in- 
cluded in the shop with each particular 
job given to the student. In this way he 
is making sure that not only the how 
but the why as well is made part of the 
whole that the student is to acquire. 

While it is of the utmost importance 
that every bit of shop instruction be 





clearly laid out and scheduled, it is 
equally important that the related sub- 
jects also be carefully listed. 


VOCATIONAL EDUCATION IN 
WAR AND PEACE 

Defense training and war-production 
training have shown the world how 
adaptable vocational education is in 
times of emergency. 

Before Pearl Harbor, vocational edu- 
cation and with it its brother in the 
general education field — industrial arts 
—were doing a good, one might even 
say, an excellent piece of work. Then 
overnight the school shop changed from 
its everyday stride into one of feverish 
but purposeful activity. 

When it became apparent that school 
hours were not long enough, a two- and 
even three-shifts per day program was 
quickly adopted. When the supply of 
trained shop teachers ran low, either 
because of the increase in classes to be 
taught, or because the draft boards in- 
sisted upon drafting keymen of the 
teaching profession, mechanics who were 
sorely needed in industry were quickly 
trained to teach their skills to others. 
At any rate, the school shop managed 
to keep ahead of its Herculean task with 
the result that millions of men and 
women, who had never dreamed of en- 
tering a machine shop as workers, were 
prepared in quick order to master a few 
special skills so they could give a good 
account of themselves as warworkers. 

Fortunately, one of our enemies has 
been overcome and the other is on the 
verge of begging for peace or of being 
annihilated. This makes further prep- 
aration for warworkers unnecessary. 
The task of educating the workers for 
peacetime is, however, still with us. 

It is to be hoped that what vocational 
education and industrial arts accom- 
plished in helping the war effort will 
not be lightly cast aside in the future. 
It is true, for a while the school shops 
will be busy rehabilitating men who 
have served in our armed forces. There 
may also be a good number, both men 
and women, who entered the industrial 
shop for the first time as semiskilled 
workers to assist in the production of 
war materials, who may want to learn 
more about what the skilled worker 
must really know to acquire the proud 
name of all-round mechanic. But there 
may again come the time when unem- 
ployment will be stalking through our 
land. Will the fine work performed by 
the industrial arts and vocational educa- 
tion during the war emergency be for- 








gotten and will some of these shops be 
closed to save a small amount of taxes? 

It may be remembered that during 
the depression of 1930-40 industry 
and business wanted nothing to do with 
preparing the replacements for the 
skilled workers who were nearing the 
retiring age, or who were removed by 
death, or who entered other lines of 
activity. Apprentices were no longer 
hired, yet these same shortsighted so- 
called giants of business and industry, 
when the need for skilled workers ar- 
rived, forgot that they and the tax- 
payers, in general, had undercut the 
support of the school shop, and even 
turned to paying the instructors in 
script, if they did not close the school 
shop entirely. In spite of thus hamper- 
ing vocational education, they neverthe- 
less blamed the school for not having 
prepared men ready when the need for 
skilled workers suddenly arose. 

Let us hope that is past and will not 
occur again. Let us hope that the school 
shop, whether in the general field of 
industrial arts or in the realm of voca- 
tional education will be financed to do 
its work fully and properly, because not 
doing so interferes with the futures of 
youth in our country. : 

But industrial arts and vocational 
education is now confronted with an- 
other problem — the training for peace. 
After the war is over, strenuous efforts 
must be made to eradicate the hates 
that have been buiit up during the war. 
That is one cf the duties that falls on 
the shoulders of every teacher. 

For the shop teacher there is the duty 
to prepare himself on questions of em- 
ployee and employer relationships. We 
must strive not only for world peace 
but also for domestic peace. Then there 
is that big question of racial prejudice. 
There are pros and cons on all of these 
questions. Teachers of industrial arts 
and vocational education are confronted 
by tasks for the peace effort as great 
and as serious as ever confronted them 
for the war effort. Right ideals and atti- 
tudes must be instilled into the minds 
of our American youth, if we are not to 
lose our accustomed freedom. 

Probably some may think this type of 
instruction belongs elsewhere, and not 
in the shop. But if we are to preserve 
the so-called American way of life, every 
teacher, and above all the shop teacher 
must consciously and conscientiously do 
his part. 
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through the co-operation of the Pre-Induc- 
tion Training Branch of the Army Service 
Forces, which supplied us with dummy 
compasses. These enabled us to give the 
pupils practical instruction in the use of 
the compass in the field. Our time has been 
limited but next year we plan to expand 
the unit both in content and time. 

It has always been the contention of the 
writer that one of the best methods of 
teaching a pupil to read a drawing is to 
teach him how to make one. To that end 
we will devote more time during the school 
year 1945-46 to topographical drafting, 
using PIT 401, Fundamentals of Military 
Map Reading, as a basis around which to 
construct a course of instruction. This man- 
ual contains ample material as to content 
and practical problems. 

The time devoted to map making in con- 
nection with the mechanical drawing course 
in the past has been about six or seven 
weeks, that is, one scholastic report period. 
During the coming year we will spend 
twice that time or even one semester. This 
is quite possible in our setup since the 
course is very flexible and the amount of 
time and content of this unit is left largely 
to the discretion of the instructor. 

Our program of studies offers mechanical 


drawing throughout the four years of high 
school in various combinations. The unit in 
map making is offered in the advanced 
course and pupils electing this presumably 
have had the basic course or its equivalent. 
The pupils spend one hour in this unit each 
day throughout the year. The basic course 
is offered in the first and second years in 
high school, and by the time the pupils are 
ready for preinduction training for the 
armed forces, they will have had the be- 
ginning drawing. Since our basic course 
may be taken by any junior or senior, it 
has been the policy of the writer to give 
these pupils map making regardless of 
whether they have had the entire basic 
course in mechanical drawing. 

The reaction of pupils to the map-making 
unit has usually been favorable. As a mat- 
ter of fact many pupils elect advanced me- 
chanical drawing in order to study this unit. 
After completing this phase of the course, 
many pupils have asked for permission “to 
make another map.” 

The large number of letters we have re- 
ceived from former students, now in the 
service, all testify to the value of our map 
study unit. The testimonials bear out Gen- 
eral George C. Marshall’s statement that: 

A practical knowledge of the fundamentals 
of military map reading is a need common to 
every soldier. Proficiency is of the utmost im- 
portance to all our fighting men. 


Activity vs. idleness 
Sot. Thomas 5. Weir" 


In army air forces hospitals and con- 
valescent centers, purposeful activity is 
waging a winning battle over idleness. 

Gone are the days when hospitalization 
meant a loss of skill and a stiffening of 
joints through inactivity. Men no longer 
lie in bed and count the nails in the ceiling. 
Time is given a value limited only by the 
patient’s initiative. If time must be spent 
in a hospital, it can be put to practical use 
— physiologically and psychologically. 
Medical authorities are aware of the fact 
that planned activity, both manipulative 
and mental, is a valuable aid to recovery. 

Activities are so diversified that few pa- 
tients must be urged to participate. By pre- 
senting the program on a voluntary basis, 
far better results are obtained than could be 
expected through the use of compulsion. 

The Convalescent Training Program at 
AAF Regional Hospital, Hammer Field, 
Calif., is typical of those in many army air 
force hospitals throughout the country. 

The program is administered by the plans 
and training department of the medical 
squadron with the co-operation of the Red 
Cross and consists of three phases: aca- 
demic, physical, and technical. 


“Regional Hospital, Hammer Field, Calif. 
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Conducting the academic program is a 
former New York social worker. The fol- 
lowing are some of the choices offered: 

1. United States Armed Forces Institute 
Courses. The Institute issues texts and 
tests on subjects ranging from algebra to 
zoology and grants high school credit for 
successful completion. Many colleges are 
¢o-operating with the Institute and give 
full credit to soldiers completing studies by 
correspondence. 

2. Classes in High School Subjects. 
Teachers from the near-by Fresno city 



















In the gymnasium 





schools hold classes daily in English, math- 
ematics, and history at the hospital for 
patients who wish to continue or complete 
high school training. ~_ 

3. Orientation and. Information Lectures. 
These meetings are held daily in the Red 
Cross Auditorium and some typical sub- 
jects presented include current events, bat- 
tle techniques, social problems, and mental 
and physical hygiene. Films, maps, and 
other visual aids are frequently employed 
in presenting material. Authorities in vari- 
ous fields often meet with the patients and 
hold informal discussions on pertinent 
topics, 

4. Library. A library of several thousand 
books and periodicals covering a wide vari- 
ety of technical subjects is maintained by 
the Red Cross. 

5. Foreign Languages. Patients wishing 
to learn French, German, Italian, or Jap- 
anese may study from Linguaphone phono- 
graph records. 

Where practical, the foregoing activities 
are also carried on in wards where patients 
are confined to their beds. 

A former high school football coach 
supervises physical training which is segre- 
gated as follows: 

1. Bed and Bedside Calisthenics. These 
activities are carried on for patients con- 
fined to their bed or ward. Deep breathing, 
neck bend, and foot flex are examples of 
limited physical exercises prescribed. 

2. Gymnasium. A gymnasium complete 
with corrective exercise apparatus is pro- 
vided for ambulatory patients: Here pa- 
tients are grouped according to their stage 
of recovery and are given supervised calis- 
thenics and therapeutic exercises. 

3. Athletic Field. Patients near complete 
recovery may participate in organized 
sports such as touch football, baseball, vol- 
leyball, and badminton. Sports tourna- 
ments, in which patients compete in a 
variety of track and field events, are. held 
frequently. Areas are also marked off be- 
side each ward where horseshoes and ping- 
pong may be played. Men returning to 
their organizations after completing the 
physical training program are considered fit 
for full duty. 

4. Golf Course. A complete 18-hole min- 
iature golf course is available for those 
ambulatory patients who wish to play a 
round during their leisure time. The course 





















Miniature golf course 
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for evening play. Discarded medical and 

aircraft items such as crutches, canes, prac- 
tice bombs, and tail assemblies were uti- 
lized in construction to provide “atmos- 


Technical training is supervised by a 
former high school industrial-arts teacher 
and includes the following activities: 

1. Code Practice. Several code sending 
and code receiving sets are available for pa- 
tients wishing to improve their speed while 
confined to the hospital. An elaborate train- 
ing device is also provided for developing 
skill in aerial gunnery, bomb sighting, and 
range estimation. 

2. Arts and Crafts Shop. The Red Cross 
and the local American Legion co-operated 
with the Plans and Training Department 
in setting up a hobby shop representing a 
wide variety of crafts. In addition to a 
supply room, three large rooms are provided 
with workbenches and power woodworking 
machines. Most popular crafts are wood- 


Junior Red 


While their schoolmates of only yester- 
day are now using the tools of war in bat- 
tle, members of the American Junior Red 
Cross are using the tools of their industrial- 
arts workshops to make a significant con- 
tribution to victory. Today, in thousands 
of school shops throughout America, pa- 
triotic young people are concentrating on 
the production of articles of comfort and 
of recreation for the fighting men in hos- 
pitals and isolated outposts. They are doing 
this as their share in the nation’s wartime 
activity. 

The result is not thousands but millions 
of articles, ranging from crutches for vet- 
erans to specially designed solitaire boards 
for bedridden invalids. Lamp tables, ping- 
pong tables, checker and game boards, bed 
trays, folding chairs, and ash trays are 
merely representative of the many indus- 
trial-arts products which are going in a 
steady stream from the industrial-arts 
workshops of the country to the widely scat- 
tered battlefronts of this war. 


*American Red Cross, Midwestern Area, St. Louis, Mo. 


leathercraft, plastic modeling, reed 
construction, draw- 


Because of the 
variety of skills represented, much 
ic value is received by the 


. The print shop is equipped 
: many fonts of 
items found in a smal] 
patients not only set and print 
stationery, etc., for themselves, but also 
t their own hospital paper, the “Bedside 
ter.” Patients with no experience may 
learn the fundamentals of the craft, and 
the of the Fresno City 
receive high school credit for in- 
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valuable therapeutic devices in developing 
nimble fingers and co-ordinating body 


4. Gardening. Many wards have indi- 
vidual flower and vegetable plots cared for 
by ambulatory patients. About half an 
acre is also planted and cared for by a 


1H 


5. Ward Crafts, Where practical, small 
hand tools and craft materials are made 
available to confined patients. 

6. Photography. A complete photogra- 

y laboratory is in the process of con- 
struction and will provide facilities where 
patients may develop, enlarge, and print 
pictures. 

To supplement educational and physical 
training, there is a well-balanced program 
of entertainment. The latest moving pic- 
tures are shown twice a week in the audi- 
torium for ambulatory patients. 





Camp Shows appearing at 
the base give an additional performance at 
the hospital. The stars of the show visit the 
wards to cheer the patients. Although not 
professional, but none the less enjoyed, are 
talent shows scheduled regularly in which 
patient performers contribute their diverse 
talents. 

Many civic and fraternal groups give 
their time generously i in order to entertain 
patients with parties, dances, and informal 
entertainment in the wards. Coeds from 
near-by Fresno State College act as host- 
esses at dances and card parties. Top per- 
formers with a circus appearing in Fresno 
— gave a performance in the hospital 


mes portion of the Red Cross building has 
been set aside for small-scale bowling al- 
leys, shuffle board, and pool tables. For 
the less active, a wide variety of games are 
furnished for use in the wards. Cards rank 
high in popularity and, portraying the phi- 
losophy of the convalescent training pro- 
gram, the army furnishes playing cards 
with airplane silhouettes and descriptions 
printed on the face of each so that if pa- 
tients must play cards they will also be- 
come proficient in aircraft identification. 

It should be obvious from this outline 
that there is no need for a patient to lie 
in his bed and magnify his ills or imagine 
new ones. Active participation in planned 
activities is a contributing factor in pro- 
moting physical and mental health. This 
applies not only to patients in the hospital, 
but to all people. With the vast number of 
educational. opportunities available to most 
Americans, every leisure hour could be 
made a valuable possession. 


Cross in the School Shop 


Yudith Lee 


There are two important facts about this 
Junior Red Cross production program. The 
first is that, like all Junior Red Cross ac- 





Morse keyboard practice set is being 

made by a Junior Red Cross member 

to provide training and recreation for 
some American servicemen 


tivities, it is designed as an in-school pro- 
gram, so that members do’ not sacrifice 
needed study or play time in order to par- 
ticipate in the organization’s projects. The 
second is that they are learning while serv- 
ing. The detailed instructions which accom- 
pany every quota sheet are drawn up by 
expert designers to make the production 
job easy and the finished product crafts- 
manlike. These plans are under constant 
revision in accordance with suggestions of 
Red Cross and army and navy personnel 
who study the products in use. 

Even so, some of the most valuable sug- 
gestions for improvements have been de- 
veloped by the students themselves. In 
Bridgeport, Conn., last year, shop students 
devised a greatly improved washtray for 
use on hospital trains which hooks on to 
the edge of bunks and holds a wash bowl, 
soap, and toothbrush tumbler. 

The solitaire board was the result of the 
imagination and inventive skill of high 
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Solitaire board designed by Junior Red Cross members in the Oak Park-River Forest, Ill., high school is one of 





the most popular recreational and comfort items with hospitalized servicemen. The bedside table and cane are 
also Junior Red Cross products. Crutches made by the industrial-arts class at Washburn High School, 


school students at Oak Park and River For- 
est, Ill. These boys visualized the need for 
some type of recreational device to enter- 
tain men who have to remain flat on their 
backs. They designed a board with clamps 
to hold the cards in place which can be 
propped on the bed in a vertical position. 
Widely acclaimed by hospitalized service- 
men, it has now become one of the most 
popular of all Junior-produced items. 
Through such ingenuity, and with the 
knowledge that their work is of great im- 
portance to our fighting men, Junior Red 
Cross members are learning to take the re- 
sponsibility for meeting quotas and solving 
their own production problems. One of the 


Minneapolis, Minn. 


most valuable things they learn is the use- 
fulness of scrap materials. Large numbers 
of ash trays and other small metal items are 
made from salvaged scrap metal which 
might otherwise be wasted. 

Moreover, it is generally true that the 
value of these articles can be measured only 
in part by their usefulness to servicemen. 
Of almost equal significance is their value 
to the students who produce them. These 
are young people, eager to be in the war 


effort themselves. Yet they must stay be- 


hind while fellows only a few years older 
are serving in our army and navy as gun- 
ners, pilots, and paratroopers all over the 
world. 


All work done in Junior Red Cross pro- 
duction for the armed forces is channeled 
through Junior Red Cross sponsors of the 
various schools. Therefore, any industrial- 
arts teacher wishing to start his class work- 
ing on such production should contact his 
local Junior Red Cross officials. 

As Junior Red Cross members they can 
experience a genuine sense of service to 
their country. When they receive the quota 
for their next semester’s production from 
Junior Red Cross headquarters and at the 
same time get letters from servicemen tell- 
ing how much the gifts are liked and used, 
they rightly feel that they are doing a job 
which will bring victory closer. 


USAFI Offerings in the 
Industrial Arts 


Within the past several years, the United 
States Armed Forces Institute has come to 
have a larger enrollment than any other 
educational institution in the world. It may 
be, therefore, that a description of the types 
of courses offered by USAFI in the indus- 
trial arts and related educational areas, 
and a sample listing of the text materials 
used in these courses, may be of interest to 
instructors and administrators in this field. 

Courses are available to service person- 
nel through USAFI in the form of: (1) 


“Roslyn, N. Y. 
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correspondence or self-teaching courses, (2) 
university extension correspondence courses, 
and (3) group study classes. The distinc- 
tion between correspondence and self-teach- 
ing courses is that in the former, individual 
lessons are provided which must be sent in 
to be graded before a final examination 
can be taken. International Correspondence 
Schools materials are used in many of the 
industrial-arts courses. With self-teaching 
courses, on the other hand, only the text 
materials are provided. These texts are 
standard high school or college books, often 
reprinted for USAFI use in paper covers, 
and with a‘special preface. With either type 
of course, the student is instructed to send 
for the end-of-course test when he believes 


that he knows the material sufficiently well. 
This examination is sent to a designated of- 
ficer, and administered under his direction. 
If it is completed satisfactorily, the student 
is sent a “Certificate of Proficiency,” and 
a record of his educational achievement 
will be sent to his high school or college 
upon request. The initial fee for any of 
these courses is $2, with additional courses 
available to enlisted men at no extra charge, 
a only that each preceding course is 


The courses of the correspondence and 
self-teaching variety of interest here are 
offered under several headings. Aviation and 
Automotive includes courses in aviation en- 
gines, airplane . mechanics, automotive 





* Pe eee O00 Ot 4teet Ot ft oe. eo ee ees ee aes © le ee ee 


Oo «J ® —_- of 











wiFetlhlUlUUmUlU SOC 


we oe ee 


Mayfield (soa: ae wie for Begin- 
ners,” based upon Elements o Radio, by 
Marcus, Marcus, and Horton (1943). Cor- 
respondence courses in electrical measuring 
instruments and applied electricity are of- 
fered using ICS materials. In the area 
mechanics and are the courses: 
“Elements of Mechanics,” using the 
text Elements of Mechanics, by Erickson 
(1926); “Mechanical Principles” (ICS) ; 
and “Internal Combustion Engines” (ICS). 
The following texts are used in self-teaching 
courses in this area: Mechanical Drawing, 


The process of checking is prevalent in 
many industrial and commercial activities 
today. Current practices having to do with 
air pressure, voltages, bank balances, gro- 
cery lists, train schedules, and numerous 
other similar procedures are replete with 
checking duties. Checking is also involved 
in educational practices. Checking on a 
psychological basis will do much toward 
improving learning. 

For over 14 months my work has been 
instructing in aerial navigation at the Naval 
Air Station, Dallas, Tex. Aerial navigation 
permits the navigator to locate his plane 
by dead reckoning, piloting, radio, and/or 
celestial navigation. These divisions of nav- 
igation make use of numerous techniques 
and information items which instruction 
and practice tend to perfect. Such instruc- 
tion is given in the ground school at Dallas 
to officers, cadets, and enlisted men. 

Over one half the men in my classes the 
past year have been cadets in naval avia- 
tion. The programs of all these men are not 
identical but most of them have come into 
primary training from a background of in- 
struction in Tarmac, Preflight, War Train- 
ing Service, and Preflight Schools. During 
this period of approximately two years nav- 
igation has been one of the subjects taught 
in the ground school. The course has been 
so planned that new material is presented 
to students in lectures and demonstrations. 
After presentation the problems are given 
for practice on the new material. After 
practice comes the test over the new work. 
This basic method is used with certain local 
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by French and Swensen (1940); Engineer- 
Drawing, by French (1941); and Ma- 


using the text Modern 

Machine Shop Training, by the faculty of 

National Schools, Vol. 1 (1943); lathe op- 

eration, using Vol, 2 of the same text; and 
toolmaking (ICS). 

University extension correspondence 

courses in these subject areas are offered 


_ through USAFI by a wide variety of col- 


leges and universities. Mechanical draw- 
ing, for exainple, is available on this basis 
from any one of 34 different institutions 
offering correspondence work in this sub- 
ject. These courses are taken directly from 
the college or university concerned, and the 
government pays half of the cost of ap- 
proved courses taken by enlisted men, up 
to a maximum of $20 per course. 

Group study classes, as the title indicates, 
are presented on the group rather than an 
individual basis, and usually are taught in 
regular classroom situations. In the army, 
classes in a variety of subjects are sched- 
uled and taught under the supervision of 


Check Points 


modifications in virtually all the units of 
training prior to a student’s reporting 
aboard a primary training station. 

The practical navigation course at a pri- 


an information and education officer, meet- 
ing several hours per week for a short 
périod, and using an officer or enlisted man 
as instructor. Subjects for these classes are 
selected on a basis of interest shown by the 
enlisted personnel, and text and other teach- 
ing materials are secured from USAFI. 
The texts used are ordinarily the ones pro- 
vided in the self-teaching courses, with the 
frequent addition of a teacher’s manual for 
the instructor. Radio code is one of the 
most popular group instruction courses, and 
is taught by means of a special set of rec- 
ords. Instruction materials, which include 
the phonograph records, practice materials, 
and instructor’s manual, are available for 
use if study groups of sufficient size can 
be enrolled for the course. The records go 
up to a code speed of 20 words per min- 
ute, and a skilled instructor is not required. 
This material is, of course, for off-duty use, 
and is not to be confused with the teaching 
of code in the army and navy technical 
schools. Ordinarily, no charge is made for 
instruction or text materials in group study 
classes, and credit for satisfactory comple- 
tion is given in the same way as for self- 
teaching courses mentioned before. 


Lt. Gg) W. Carlisle Audersow* 


During a class period of approximately 
one hour and fifty minutes students work 
navigation problems which contain many 
situations connected with establishing the 





Trainees at Naval Air Station, Norman, Okla. 


mary station is of 15 weeks’ duration. 
Four or five new techniques or subject 
matter items are presented here. The re- 
maining time is spent in practice connected 
with material previously presented. 


position, course, and speed of an airplane. 
Readers acquainted with navigational tech- 
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niques and procedures will know that dur- 
ing the training program the aviation stu- 
dent has been introduced to these concepts: 
1. Position plotting 
2. Wind stars 
3. Plotting lines of position 
(radio bearing, visual, or celestial) 

4. Geographic and relative sector searches 

5. Interceptions 

6. Geographic and relative square searches 

7. Star identification 

8. Single line of approach 

9. Radius of action 

10. Homing bearings 

In wartime the best planned program 
needs to be changed at certain instances. 
Reasons for changes are varied and legion. 
At the program’s inception the need for 
trained personnel was great, pilots were 
urgently needed in every theater of war 
and consequently the student’s ground 
training needed to be accelerated to accom- 
pany the increase in the flight program. 
During this period authorities in command 
shifted certain units of subject matter or 
instruction from one training level to ah- 
other in order to expedite the training pro- 
gram of pilots. As the war continued our 
trained men became more numerous and 
our personnel losses were less than antici- 
pated. These conditions warranted a de- 
crease in the number of pilots. Concentrat- 
ing now more on quality than upon quan- 
tity staff officers chose to give more intense 
instruction at some levels and thus better 
train the students in the program. 

During this somewhat fluctuating pro- 
gram one may well realize that at times 
cadets were moved on to the next level of 
training if they evidenced marked aptitude. 
Such advancement to the next higher stage 
of training came to the better students at 
times before they had entirely completed 
their current block of instruction and were 
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chosen to proceed to the next higher “tour- 
of-duty” because authorities deemed them 
capable of bridging the gap and progressing 
at a rate satisfactory to the existent 
demands. , 

During this time students coming into 
primary stations were being given instruc- 
tion in navigation and other ground school 
subjects as weli as their training in flight. 
It is obvious that all navigation students 
would not have the same background of 
basic training upon reporting to their vari- 
ous classes. The main aim of the navigation 
course at the primary station is to give prac- 
tice to obtain speed and accuracy in prac- 
tical navigation plus the assimilation of 
four or five techniques met for the first 
time. It was difficult at times to achieve 
the aim of the course with students of 
varying background. As an aid in obtain- 
ing desired results students were permitted 
to check answers at certain points in the 
navigation problem. It is no matter of se- 
crecy that certain results obtained in a 
problem have more influence on the suc- 
ceeding requirements than do other an- 
swers. New winds and geographic posi- 
tions called fixes are strategic. Their exact- 
ness influences the results of an ensuing 
hour’s work. Students corrected these 
points in their classwork on designated 
days. Class records show that strategic 
checking of answers made it possible to 
raise the average attainment record of 


‘classes with a low entrance rating. Tallies 


kept on individual students show that those 
who were doing good work did not ask for 
check points as frequently as did those 
students whose work did not approximate 
the 4.0, which is 100 per cent on the Navy 
grading scale. Since individual instruction 
was possible to a satisfying extent I was 
enabled to give help in addition to the 
classroom lectures te those students whose 
answers at the designated check points did 
not comply with the tolerance from the 
standard answer key. In this manner con- 





inculcated in the make-up of navigation 
students. As a student’s results came within 
standard tolerances he became more satis- 
fied with his work and pushed on to com- 
pletion of his plot without taking time to 
check individual answers. 

Such results and practices revealed many 
interesting principles of teaching to a 
former industrial-arts teacher. Students in 
my shop classes in various Nebraska schools 
and at the University of Minnesota High 
School have presented this same picture of 
varying abilities, different degrees of at- 
tainment, and nonuniform desire for in- 
struction and help. 

All industrial-arts teachers are ac- 
quainted with and adopt various uses of 
the plan of procedure. A_ previously 
thought-out plan for accomplishing a task 
does much to influence the completion of a 
finished project, and more important, the 
building of certain personal as well as per- 
formance traits. 

A plan of procedure is not enough. Sys- 
tematic progress in the development. of 
students who know what they are doing 
also is desirable if we are to have students 
who can accept responsibilities in a demo- 
cratic country. 

The tendency in many industrial-arts 
classes is for students to spend too much 
time bringing a piece of work to the in- 
structor with the question, “Is this all 
right?” Perhaps just two shavings or five 
letters previously, that student made the 
identical inquiry. For the most part the 
student’s proclivity to ask frequent ques- 
tions about the quality of his work depends 
upon his earlier instruction. If slipshod 
methods of instruction and haphazard plan- 
ning procedures prevailed in a student’s 
introductory days in shopwork he cannot 
be expected to give evidence of well-formed 
work habits in his advanced industrial-arts. 
classes. It should be understood that I 
would not discourage the asking of ques- 
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ficial assistance to his pupils. He must see 


period—more 
manly possible in most instances; teachers 
can’t afford to let a minute of time go by 
accomplishing something which 
makes for better teaching. Such accom- 
plishment takes numerous forms, such as, 
(1) correcting tool techniques, (2) helping 


in the use of reference books, manuals, or 


previously made plan of procedure for some 
project, or any of a number of similar 
activities. 

Little opposition would be encountered 
by one who states that a teacher’s classroom 
activity needs to be planned so as to permit 
the best results. Any technique which fur- 
thers effective planning would consequently 
be a help to teaching. 

Check points correctly placed in a plan 
of procedure is such a help. As a student 
writes his steps for the completion of a 
project he should be guided to seek an 





efficacious check point. At these strategi¢ 
points he should have the feeling that it is 
wise and economical for him to ask for 
help and suggestions from his teacher. The 
student should indicate on the plan of pro- 
cedure the places where he desires to obtain 
these check points. This may be done by 
circling the number of the step or by draw- 
ing a heavy line in the body of the plan 
where such checking is desired. 

Such check points will be rather frequent 
in introductory work and it is right that 
they are. Learning is a complicated proc- 
ess—more so for some students than others 
—and precautions must be taken to make 
for economical and effective learning. Cor- 
rectly placed check points will expedite 
such learning. As a pupil advances in class 
activity he can be expected to become more 
independent and confident of his ability. 

As industrial-arts teachers we need to 
realize the importance of our job—we 
must catch a vision of the value of well- 
planned jobs carried to completion with the 
least loss of physical energy and materials 
—we are compelled to utilize all possible 
plans which make our presence in the class- 
room not too evident—yet the dynamic 
factor must be to insure the desired results. 

Check points in every plan of proce- 
dure isn’t the only answer to the problems 
of a shop teacher but they will help to 
guide purposeful activity in the shop which 
makes for the well-trained American boy 
or girl we need in our democratic society. 


Competence in Arithmetic 


The mathematics department of the ~ 
Taft Union High School tgok steps in the 
fall of 1941 to meet the criticisms which 
were already beginning to fall from em- 
ployers and the military services relative 
to the mathematics incompetence of pub- 
lic school trainees. 

Preinduction courses were set up as an 
immediate stopgap, affording opportunity 
for extensive refresher work for those who 
would very soon enter the service and who, 
because of choice or elapsed time, had 
grown rusty in mathematical skills. These 
classes were made available in both day 
and evening sessions. 

However, the department, conceiving 
mathematics through what is generally 
taught in the grammar school and junior 
high areas as-a minimum. essential, pro- 
_ posed as a policy that no student be grad- 

uated from high school who had not passed 
a standard arithmetic test as. recently as 
his junior year. 

The administration of the school ac- 
cepted the suggestion and asked for a de- 
tailed plan for effecting the desired ends. 

The first step initiated by the department 

“Vice-Principal and Head of Mathematics Dept., Taft 


Union High School, and Junior College, Taft, Kern 





County, Calif. 


Reaneth ©. Sheen* 


was the creation of a drill book by mem- 
bers of the department with applications to 
21 basic skills and problems, including such 
as denominate numbers, fractions and deci- 
mal fractions, measurement, per cent, and 
so on. Drills were made brief, direct, and 
simple, with emphasis on method and ac- 
curacy. Students in all mathematics classes 
were required to complete the drill book 
during the year, in addition to the regular 
classwork for which they were enrolled. 

High school juniors doing quadratics and 
synthetic division were often critical over 
a page of drill on simple numerical frac- 
tions. However, that same class of juniors 
had ranked only 7.6 (grade level) in arith- 
metic ability on a standard examination 
at the beginning of the year. 

Te offset this apparent insult to maturity 
arising from the simple drills provided, 
teachers devoted only a small amount of 
time to them, directly, and then followed 
up with applications to the course at hand. 
In the academic program, only an occasion- 
al and rather casual reference to drill was 
considered necessary. But each student 
knew a check would be made at the end 
of the year. 

In general mathematics for high school 
freshmen, more emphasis was hypothesized 





because of student backgrounds and the 
nature of the course. This was the only 
nonacademic course on the schedule. 

To check results in all classes, standard 
arithmetic tests were given at the beginning 
of the year and again near the end. 

Every attempt was made to keep these 
tests from becoming an end in themselves. 
Special drill, or cramming, was discouraged. 
At first, and in succeeding years, test dates 
have nct been announced more than one or 
two days in advance. Sometimes they have 
not been announced ahead of time at all. 
Neither were individual teacher records 
kept. 

One innovation of the program was the 
course in general sentor mathematics. The 
course was required of all students who, at 
the end of their junior years, failed to score 
ninth-grade level in arithmetic. 

This year, the department chose to offer 
a course in vocational mathematics in the 
sophomore and junior years. This will pro- 
‘vide a three-course sequence for the ter- 
minal students. 

While it is recognized that the thinking 
behind the program is neither novel nor 
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unusual, the results after four years have 
seemed to commend it. 

In the spring of 1942, the junior class 
ranked a median 7.5 (grade level). Two 
years later, in 1944, the junior class ranked 
9.4. These values are based on the Compass 
Survey Test, and involve purely arithmetic 
skills. 

The results in the senior mathematics 
course are considered recommending. 
Groups which have averaged as low as 7.5 
when entering the course have improved 
to an extrapolated grade level of 11.0. 

The following tables may help to sum- 








marize the Taft Union High School pro- 
gram for arithmetic competence, and give 
a suggestion of results based on junior eat 
records. 


Arithmetic Fundamentals Test Results 











For the Junior Class 
Range in Grade Level of Achievement 
Quartile — 1942 1944 
1 4.3—6.4 4.5—7.3 
2 6.4—7.5 7.3—9.4 
3 7.5—9.3 9.4—10.9 
4 9.3—12.5 10.9—12.7 





Present High School Mathematics Program 








Class Arithmetic Standard 
Offering Grade Testing Program 
Academic 
Algebra I 9 
Plane Geometry 10 Arithmetic competence tests are given during the first 
» Algebra II 11 and last quarters of each year in all mathematics 


Solid Geometry 12 classes. 


Trigonometry 12 The entire junior class is tested each year, in the 
Terminal spring. Those who fail must take Senior Math. Others 

General Math. 9 may, and do, elect the subject. 

Vocational Math. 10-11 

Senior Math. 12 





Interest in Graphic-Arts 


Instruction is Increasing 
74. Raymond Hopper* 


Evidence is piling up that after the war 
there will be a considerable increase in 
the number of schools teaching printing. 
The size of many printing departments 
will be larger, and offset lithography will 
be a subject of growing importance in many 
schools. 

Research and questionnaires have be- 
come the common means of acquiring in- 
formation on future activities and trends. 
The woods are full of them. But the facts 
to support the foregoing statements were 
not gathered by a questionnaire, or, indeed, 
by any definite attempt to find out any- 
thing. They were the spontaneous and 
unsolicited response to a simple offer of 
helpfulness on the part of a manufacturer 
to whom such an offer was a natural and 
customary service. For that reason, the 
ipformation obtained is the more signifi- 
cant, indicating a definite interest and trend 
of thought on the part of printing teachers 
and school officials who are anticipating 
their needs and problems of the postwar 
era. 

However, this growing movement within 
educational circles undoubtedly is due to a 
recognition of the exceptional opportunities 
ahead for graphic arts students. When hos- 
tilities cease, our armed forces will be in a 
position to release for civilian employment 
hundreds of thousands of mechanics, car- 
penters, electricians, and other technically 

*New York City. 
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trained men. These men will have received 
an intensified training and practical expe- 
rience that will make them especially ac- 
ceptable to reconverting business ‘attempt- 





JOHN A. BACKUS 


Education Department, 
American Type Founders 


ing to hit a fast stride. Hence, they will 
find ready employment, both because of 
their service training and returned veteran 
standing. 

Training in the graphic arts. has not 
been nearly so expansive as that in other 
fields of military activities. Therefore, the 
reconversion period will make enormous 
demands on the printing industry, under- 
staffed as it is, and handicapped by the fact 








that its -apprentices cannot be so rapidly 


P . . 
_ Six. years ago, the’printing industry was 
the fourth largest in the country in the 
value of its output, with an annual output 
of more than two and a half billion dollars. 
To the opportunities such a field normally 
offers must be added those in the allied 
fields of advertising; journalism; newspa- 
per, magazine, and book publishing. But 
the needs of the postwar world will be 
vastly more urgent than normal, and the 
opportunities for employment of trained 
students will be correspondingly greater. 

This situation unquestionably is influenc- 
ing the present-day thinking of educational 
authorities. A recent event has brought it 
more sharply into focus. 

John A. Backus, manager of the Ameri- 
can Type Founders’ Department of Edu- 
cation, is known to many graphic arts 
teachers throughout the United States, at 
least by mail. A list of his personal friends 
among educators would run to amazing 
length. Every year, shortly after schools 
open in September, Mr. Backus mails to 
printing teachers all over the country a 
friendly letter of greeting, good wishes, 
and offers of assistance in providing for the 
needs of their school printing departments. 
Last September the number of replies 
broke all records. 

They came from professors of journalism 
in large universities and printing instruc- 
tors in small-town schools, from principals 
of junior colleges, directors of vocational 
education covering a large city’s whole 
school system, teachers of the deaf and 
blind, occupational therapy print shops, 
and vocational teachers of retarded boys. 
More than one was from institutions “for 
incarcerated men.” The replies, in short, 
constitute a country-wide cross section of 
the opinions, aspirations, and intentions of 
printing teachers. 

A remarkable number of the replies con- 
tained specific requests. Looking these over 
carefully, one is impressed first by the 
amount of interest shown in offset lithog- 
raphy. This ranges from the teacher who 
asked for “list of equipment and materials 
for offset department and estimate of cost,” 
with the admission that there was “no like- 
lihood of buying any, but I should be able 
to discuss it,” to the many who wrote, “full 
offset layout is planned for postwar’; 
could use floor plans for offset unit’; 
“am interested in materials, equipment, and 
layout for offset work”; “especially inter- 
ested in offset equipment.” 

Postwar planning for expansion was con- 
stantly emphasized. From one large uni- 
versity came the information: “At the pres- 
ent time we are drawing plans for a new 
building and are hopeful that the end of 


the war will see some significant activity | 


in this regard.” Others wrote: “Planning 
new vocational building”; “Offset printing 
equipment is being planned for this school 
after the war”; “Plan revamping shop.” 
One reply especially showed not only seri- 
ous thinking about postwar conditions, but 
also the present willingness to do something 
about it. This midwestern college wrote, 
“We have offered our services to train re- 
turning veterans on a modified apprentice 
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- basis. We want to accelerate the usual pace 
of apprentice training.” 

Over and over the request was made for 
floor plans and room layouts. Typical is 


this comment from a trade school in the - 


south: “We are thinking of installing print- 
ing in a new vocational school, and I would 
certainly appreciate a layout of a shop for 
20 students. This to include all equipment 
necessary for printing a high school news- 
paper of four pages. 

Next in importance, among the requests, 
were those asking for visual aids, type 
charts, lesson plans and materials, any ed- 
ucational material, slides of letterpress 
printing processes. One rather ambitiously 
and hopefully wanted “Complete graphic- 
arts information!” 

John Backus and American Type Found- 
ers are ready with excellent advice and help 
' for all such inquirers. 

The first, and perhaps most important, 
way in which this help is given is the broad 
range of layout folders available for every 


type of school. There are separate folders 
for vocational trade training classes, occu- 
pational therapy graphic-arts departments, 
junior high schools, and senior high schools. 
Each folder covers the equipment needed 
for a specific size unit. In the junior high 
school group, for instance, one folder is 
for a class of 6 to 10 pupils, another for 
one of 12 to 15, and still others for various 
size classes up to 24 to 30 pupils. With 
each is given a detailed blueprint of a suit- 
able floor plan that can guide an instructor 
in arranging his material, or assist an 
architect in planning a new building. 

Each piece of equipment needed is de- 
scribed and illustrated. Every required ac- 
cessory is listed, and the minimum number 
or amount that that size class will want is 
specified. These lists cover complete mate- 
rial for composing room, press room, bind- 
ery, bookbinding, and miscellaneous items. 
In the vocational units, offset lithography 
also is included and covered exhaustively. 
The folders have been prepared to assist 


school executives and teachers in the or- 
ganization of efficient printing departments. 
The recommended layouts show scientifical- 
ly designed arrangements in which each 
item of equipment is in correct relation to 
every other item, with proper regard for 
adequate lighting, streamlined routing of 
the work, and the safety of the pupils. All 
of this is directed toward giving students 
a sound foundation, so far as material and 
environment can give it, from which correct 
working procedures can be learned. Many 
a commercial printing plant in the future 
will profit enormously because of the sound 
principles brought to them by students 
taught under such conditions. 





PLEASE NOTE 
The two paragraphs on “Reliability Coeffi- 
cient,” which appear at the end of the article, 
“Reliability of Shop Grades” on pages *233- 
236, in the June, 1945, issue of this magazine, 
were added by mistake and are not to be 
considered as part of the article. 
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SILK-SCREEN STENCIL PRINTING 
J. 1. BIEGELEISEN 


New York School of Industrial Art 
New York City 


It has taken some time for silk-screen stencil 
printing to win recognition in the commercial 
graphic-arts field, but now at last, its use is 
widespread and manifold. In the school sys- 
tem, too, the subject of silk-screen printing 
is being added to more and more curriculums 
each term, as its adaptability and flexibility 
become known to increasing numbers of teach- 
ers. In New York City, for example, it is 
now a part of the exploratory ee 
— on the junior high school | 

This widespread acceptance of i 
stencil printing into the schools has come as 
a result of the better understanding by teach- 
ers of the inherent advantages and limitations 
of the process—both as an art and as a career. 

There are five main stencil-making methods: 
with paper, with tusche, with a ‘block-out me- 
dium such as glue, with film, or by photo- 
graphic means. The simplicity of the necessary 
— t for silk-screen printing (regardless 

tencil method used) is one point in its 
favor. All that is needed to get a silk-screen 
shop going in any school is a 
wooden frame with a special silk stretched 
across it, a flat, smooth, wooden board or 
table top for a printing base, a rubber squee- 
gee, and some paint.. Because the equipment 
is simple, it is also inexpensive. It can be 
bought ready made from a regular dealer at a 
cost well within the smallest of school budgets, 
or it can be made to order by the students 
under the supervision of the woodworking 
teacher. Not only is the setup simple and in- 
expensive; it is also safe. Silk-screen printing 
is a hand-operated process, so there are not 
treacherous moving parts to the “press” which 
might be hazards to mange As a matter of 
fact, the most dangerous tool connected with 
the process is a small frisket knife used to 
prepare the stencil. 
It is with this tool and the kind of stencil 





it makes, that the rest of this story is con- 
cerned. 

The simplest kind of stencil used for silk- 
screen printing is the paper stencil. You can 
make one from just ordinary transparent 
paper, in the following way: Tape down a 
sheet of tracing paper over the drawing to be 


certain not to cut through to the original. 
See Figure 2. Even when the cutting is com- 
plete, keep the sheet of stencil paper intact; 
do not lift out any loose parts, and do not 
release the tracing paper from the original 
drawing. Try not to move the stencil paper 
out of position while you place the original 


































































































Fastening stencil paper over 
original drawing 
Fig. 2. Trace-cutting the design 


Fig. 3. Setting the original into the 
guides 


Fig. 4. Adhering the stencil to the screen 


Fig. 5. Stripping the stencil 


duplicated (the original), as shown in Fig- 
ure 1.* Trace-cut the outlines of the design 
or the lettering with the stencil knife, making 

*All illustrations used in this article are from Silk- 


en creat We I. I. Biegeleisen, 
published . McGraw-Hill Book Co. 





tracing on the printing base and adjust the 
three registry guides, as shown in Figure 3. 
When this is done, loosen and remove some 
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of the cellulose tape which had been used to 
fasten the paper to the original, leaving only 
enough tape to keep the stencil paper from 
shifting, and then lower the screen. 

Pour a little paint along one side of the 
screen, and push it across the silk once with 
the squeegee. This will serve to adhere the 
stencil paper to the underside of the silk 
screen. See Figure 4. Indirectly, it will also 
cause the stencil paper sheet to become sepa- 
rated from the original. Lift up the frame, 
as shown in Figure 5, and remove the original 
from the printing base. It is a good idea to 
reinforce the adhesion of the stencil paper by 
pasting strips of gummed paper like a frame 
around the stencil, on the underside of the 
silk. This will help to hold the stencil in place 
firmly and will prevent paint from seeping 
through the silk accidentally. 

Now it is time to strip out the cutout parts 
of the paper, leaving some open areas in the 
stencil which will allow paint *o pass through, 
while some areas will remain :losed and will 
not permit the penetration of paint. 

To do the printing, set a sheet of clean 
paper or cardboard stock in the registry guides 
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Fig. 2. Gondola and standard base 



























































on the printing base, lower the screen, and 
squeegee some paint across the screen. The 
paint will pass readily through the silk screen 
in the open areas of the paper stencil to leave 
a color impression on the printing stock. The 
screen is raised, the wet print set away to 
dry, a new sheet inserted, the squeegeeing 
repeated for the next print, and so on until 
all the prints have been made. Usually this 
means a run of no more than two or three 
hundred (about an hour’s work), because be- 
yond this number, prints made with a paper 
stencil will appear ragged due to the wear and 
tear on the stencil. If more than 300 copies 
are to be made of the same design, you may 
either make a fresh paper stencil when the old 
one gets worn, or you may use one of the other 
four silk-screen stencil-making methods. 
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Fig. 1. The locomotive 


When all the prints are finished, the stencil 
can be disposed of easily and the screen can 
be cleared so that it is ready for a new job 
within a matter of minutes. Any paint re- 
maining in the screen is scooped out with a 
piece of cardboard. The paper stencil is peeled 
off completely so that absolutely no specks 
remain on the silk. And the silk is cleansed of 
all traces of paint by being washed with 
kerosene-saturated rags. 

One other drawback to the use of the pa 
eg method beside the fact that it mits 

detailed d is that it is not adaptable to finely 
designs or other Small work, For 


clude small lettering or intricate details, some 
other stencil method should be used. But, for 
large posters and announcing school ac- 
pe hacgetre th ago and traffic regulations 
such as Up or Down and the like, the paper 
stencil method is just the thing. 





HOWARD R. JUNKER 
ithaca, N. Y. 


The toy train described in this article has 
made several small children very happy. Some 
of them seem to prefer this toy to all the 
others in their possession 

There seem to be several definite reasons 
why they do so. In the earlier stages, this toy 
presents a challenge to be pushed along the 
floor and as the whole unit is heavy it de- 
velops muscles. Then there is the fun of 
loading and unloa blocks, ‘chiles. and the 
like. Cars are and uncoupled, this feat 
being a mentally and physically co-ordinated 
challenge. 

To insure that these heavily constructed 
fo ao cit ee ee 
of m or some close-grained wood for the 
keying bases. All parts should be glued or put 
together with countersunk flatheaded screws, 
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Fig. 3. Box car, tender, oil tanker, and caboose 

One screw centrally located in all domes, 

stacks, and headlights would insure their a 

staying put. Locomotive a. 

The stack and dome can be fitted as shown /-10@ured | Nome = = ate 
in the drawing by wrapping around = ;  Upperbase 4x 2%x 7% in 
the boiler and sanding the bottoms to fit the 1 Boiler 2% dia. x 5% in. 
contour. As an alternative they could be cut 2 Stack and 
longer, about 1% in., and placed in holes ‘steam dome 1 dia. x % in. 
drilled into ; 1 a gered ea 20h 2 are. 

4 views engine 2 i x x in. 
Figuse 2 gives the details of tee each Fe Cab front ox2x 3 in. 

mounted on a made to ee 1, j 
a oe ee os Pe: : Sid = Bes Tin 
ure 2. 2 xl x 2%in. 

Two by four stock can be used for the Flat car ; r 
or age galt ny! hee Aap ese pla lcagal e 1 Standard base 34 x 334 x 10% in. 
nations ordin ary Ox car 

ter Kemet cad «thal sandplacing . Standard base 34x 33x 7 in. 
they should be given a-coat of shellac, lightly ,,.1, Bw = ob hea ie 
sanded and then given several coats of Standard , 
enamels, each car a different color: red, blue, ; Back _ es pages ag 
green, yellow, and the like. : 2 Sides %x2%x 7 in. 








Oil tanker 
1 


Standard base %x3%x 10% in. 


1 Tank 24%,x2%4x 7 in. 

1 Dome 1 dia. x % in. 
Caboose 

1 Standard base % x 3% x 10% in. 

1 Body 2%x3%x 7 in. 

1 Cupola 3x2 x 3H%in. 


SOMETHING NEW IN SAFETY 


A novel and effective device for stimulating 
and sustaining pupil interest in safety has 
recently been introduced in the safety edu- 
cation program of the Boston public schools. 
This new device, originally developed by Dr. 
Frederick J. Gillis, assistant superintendent 
of schools, is a school safety calendar, pre- 
pared through the co-operation of the Boston 
School Safety Council and the Department 
of Manual Arts and printed by pupils of one 
of Boston’s largest high schools for boys. 

At any given time, 3000 variations of 
numerous safety themes are on display 
throughout the city. The safety calendar 
project is a mass participation project in the 
promotion of safety. It is a practical activity 
project based on pupil interest. Pupil response 
has been enthusiastically cemmended by 
principals and teachers. 

As distributed, calendars bear no illustra- 
tive material. Pupils of each classroom choose 
their individual safety themes; participate in 
the solution of neighborhood safety problems, 
and later design and, prepare a_ variety of 
appropriate safety pictures. Safety ‘picture 
contributions are then selected for insertion 
in the calendar face for classroom display. 
Calefidar cards are 15 by 22 in., and calendar 
pictures are 9 by 12 in. 


CREASING STAKE 
R. B. NEWHAUSER 


Shorewood High School 
Milwaukee, Wis. 


When we needed additional stakes in our 
school shop, it was decided to fabricate them 
ourselves. The job proved to be an excellent 
shop project. After careful consideration of 
various processes it was decided to make them 
in two parts and weld them together. 

The material used was 1% by 1% CR. 
stock, this being the only available material 
at the time. If some of the better grades of 
alloy steel could have been obtained, the wear- 
ing qualities might be somewhat better. Ap- 
proximately 30 in. of stock was used for each 
stake. This included an allowance for material 
wasted in cutting and facing the ends. The 
30-in. piece was cut into two pieces, 10 and 20 
in. in length. Each piece was then laid out to 
the dimensions shown in Figure 1. Center 
holes were laid out and drilled on each end 
of the long piece. Next the holes for the 
grooves were laid out as shown in Figure 2. 
To make these grooves it was necessary to 

















Fig. 2. Producing the grooves 
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CREASING STAKE 
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Fig. 1. Details of creasing stake 


clamp a piece of similar material of the same 
width and about % in. thick on the top face 
for drilling the holes which form the groove. 

A light. feed combined with a high drill 
speed and lots of cutting oil produced holes 
which needed very. little additional finishing. 
The sizes of the drills as shown on the draw- 


in a shaper. This job also could have been 
done on a milling machine. The stake sup- 
port was next. machined to size on a shaper. 
The taper shown was found td fit most stand- 
ard stake plates. The top end was beveled to 
a 45-deg. angle so that a better welding job 
could be done. 


hardened type, but for inexperienced users 
the soft type would be better as damaged sur- 
faces can be filed smooth and refinished with 
abrasive cloth. 

An alternative method of mounting the 
stake is shown in Figure 1. It consists of a 
piece of 134-in. pipe and a corresponding 
flange for a base. When this upright is welded 
to the stake, the base may be permanently 
attached to the work bench. 


VICTORY CART 
DONALD L. DETWILER 

Lloyd B. Kehler and _ 

P. W. Memmert 

Bethlehem Technical High School 

Bethlehem, Pa. 

The shortage of many critical metals that 
were formerly used in the manufacture of gar- 
den and farming equipment necessitates the 
use of many substitutes. First. among these 
substitutes is the use of wood. 

Victory gardeners, farmers, and rural work- 
ers will welcome the handy and helpful ‘cart 
described herewith. It is simple to construct, 
and the use of metals is eliminated entirely. 
It can be used to transport almost any kind 
of material and will be found especially use- 
ful in the garden. When made to the given 
dimensions, this cart will be capable of haul- 
ing at least 5 cu. ft. of materials. The entire 
load may be easily unloaded by merely turn- 
ing the cart over backwards into an upside 
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ing were about the same sizes as the diameter 
of the wire shown for each groove. 

Next the taper was turned (see Fig. 1) and 
finished to a high polish. When this was com- 
pleted the end opposite the taper was machined 
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Assembly of victory cart 


After the two pieces had been welded to- 
gether the top face was polished. If the taper 
and top face of the stake are case hardened, 
the working surfaces will stand up longer than 
if left in the soft state. There are certain 
advantages and disadvantages with the case- 
hardened stake which the user will have to 
weigh and decide for himself. For the use of 
experienced workers, the writer prefers the 





down position. The cart is strong, durable, 
and ight. It should be made of strong 
oak or any other hardwood that is available. 
If the sides and ends of the box are made of 
more than one piece of wood, it is suggested 
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the box. The box should be given. a primer 
coat of paint, and when this is dry, two coats 
of a good grade of outside paint should be 
applied. Take care to paint all joints thdr- 
oughly to prevent any leakage through the 
vents. Batons are used to strengthen the base 
m) cart. 
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dle in position and also apply the pushing or 
pulling forces to the loaded cart. The angle at 
which these side bars are fastened on the sides 
of the cart is dependent on two factors: (1) 
When the cart is loaded, it should be in a 
horizontal position with reference to the sur- 
face of the ground, and (2) the handle should 


amount of effort necessary for the pushing or 
pulling of the cart. 
If directions and dimensions are accurately 
followed, it will require little effort to oper- 
ate this cart when loaded. Eliminati 
ion of the metal tire, you will find that 

the only metal parts used on the cart are the 
screws and nails. Any industrial arts or home 
that is equipped with a turning 
shape the wheels and axle can handle 


i 


to 
this job. 


Assembly of axle and wheels 


Directions 

1. Care should be taken to insure clear- 
ance in bearings so that the axle runs freely 
in it. 

2. The axle and wheels should be con- 
structed of hardwood. 

3. A durable outside paint is necessary to 
insure long life. Damp and wet materials put 
into the body of the cart should not be allowed 
to remain longer than necessary. 

4. Bevel or plane the bottoms of the ends of 
the cart to compensate for the angle at which 
they are placed in regards to the sides of the 
cart. 

5. Chamfer or round all contacting edges 
of the wood that may cause injury to the op- 
erator of the cart. 
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Various views of the finished victory cart 


6. The working drawings show the complete 
detail and assembly for the cart. In the per- 
spective drawing, care was used to show the 
construction of the axle and wheels. 

7. The half tone shows the completed vic- 
tory cart in different positions. 


BILL OF MATERIAL 


Piece No. Mate- 


No. required Name rial Size 
1 2 Wheels Oak 1% x14 x14 in. 
2 2 Bearing 

caps Oak 14%¢x 1%x 6 in. 
3 2 Bearings Oak 14%gx 34%x 9 in. 
4 1 Handle Oak 2 x 2 x23%in. 
5 1 Bottom Oak 1 x 23%4 x 32W in. 
6 1 Axle Oak 2% x 2%x 27% in. 
7 2 Sides Oak 1 x13 x 36% in. 
8 2 Ends Oak 1 x13 x 21% in. 
9 2 Handles Oak 1 x 2%4x 23% in. 
10 3 Cleats Oak 1 x 24%4x61 in. 


SPACE SAVER CLAMP STAND 
CHARLES S. ALLEN 

High School 

Sanford, Me. 


The space-saver clamp stand described in 
this article has been found to be a very prac- 





The clamp stand in use 
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. A TEACHING AID FOR THE 
PRINT SHOP — 

B. H. THOMAS 

Central High School 

Oklahoma City, Okla. 


A teacher who has one or two three-hour 
classes of trade students in the print shop 
must see to it that each of them is provided 
with an apron. At our school, we printed each 
learner’s name in 18 pt. boldface caps on a 
6-in. strip of 1-in. adhesive tape. This label is 
placed on the front of the apron near the top, 
and is fastened with one wire staple in the 
middle and one on each end. At the close of 
each class the students: hang their aprons on 
hooks put up for this purpose, and we no 
longer have aprons lying around the shop. 
Remove labels before’ laundering the aprons. 

In order to do away with the lost and mis- 
placed line gauges we attach them to the 
aprons with a cord. We realize that it is 
not done in commercial printing plants. but 
something had to be done, even if it did not 
conform to trade practices. We require each 
learner to buy his own brass line gauge the 
first week of the class, and his name is sten- 
ciled on the back of it with a-set of steel 
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Space saver 


tical piece of equipment for the small school 
shop or for the general shop where space is 
at a premium. 

The construction could be modified easily 
to hold a greater number of clamps and ones 
of different sizes. It might also be mounted 
on casters for portability. As shown in the 
illustrations, this stand accommodates 12 as- 
sorted bar clamps, 23 assorted handscrew, and 
21 assorted “C” clamps. It occupies a floor 
space of 19 by 36 in., and works equally well 
against a wall or on the open floor. It can 
be made of any available material and assem- 
bled with flathead screws. 

Every clamp stored on this stand is readily 
accessible, and it is relatively easy to keep the 
clamps in order. The appearance of the rack is 
an asset to the shop. 


clamp stand 


stencils. A 34-in. hole is drilled in the “hand 
end” and the burrs around the edge of the 
hole are taken off with a countersink bit to 
prevent cutting the cord. The aprons which 
we purchase are about 8 in. longer than nec- 
essary, so we put them under the paper cutter 
and cut off the 8 in. and made a line gauge 
pocket about 334 by 9 in. and sewed it at the 
proper angle on the right side of the apron. 
One end of a 2-ft. length of 24-ply cotton cord 
was tied to the neck band of the apron and 
the other end to the line gauge. 

Now we no longer hear the statement: “My 
line gauge is gone.” Pressmen and operators 
are not permitted to wear the line gauge on 
their aprons, as a matter of safety. They 
seldom need a line gauge and if they do, they 
have one hanging on a hook near the machine. 

















HOW 1S GOOD PROPORTION ATTAWED? 


The ratio of length to width is primarily determined by, content: the 
nature of the message, sizes and kinds of tupe,use, and economical 

















































































































stock. 
cutting of oo 1 The material on a ticket. for example, 
a is most logically arranged ia a 
horizontal form. 
es 
A poster oran aunounce- 
ment may take etther a iz vs a 
horizontal ora vertical - — 
form, according fo the i I 
wording, and expected use. = on 


























Page proportion waibbockedi based.on line lengths. Line length should 
take ato account the facility of eye motion in vading.(In the common 
sizes of book type this length is three to four inches) Gutter margins 

must be of sufficient size fo permit reading to the center of the book, 
while outer manjins should be wide enough to permit holding without 

| ease printing. Traditionally margins were ample to permit the 
scholar to make notes and commentaries on the text. 
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‘Plate 60. Design course by Burl N. Osburn, director of industrial arts, State Teachers College, 
Millersville, Pa. 
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GOOD PROPORTION (Coratfriued) 
By tradition, as well as by function, there has come into practice 
a page proportion varying only slightly from 1¢width) fo 15 length) 
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If conventional treatment is desired, proportions within these limits will 
usually apply, aud will prove economical in cutting from standard 
sizes of paper: 
— Ns a rule the type page is the basis f 
| determining ed of the 
“| paper. Iu thecase of a book (or proguand 
eu the double page is treated as a untt, 
ee | Using au oversize folded sheet, each page 
: isdrawn in position equally spaced from 
thefold. X Kool (x) ts drawn through 
the corners of the page. The pout at which this line intersects thefold 
locates the head of the shect. saved diagonal (y) drawn across both 
type pages tukersects the lead of the sheet and so of Re 
establishes margin c. Where this margin line crosses diagonal x fixes 
the point for the lower margin(d). The opposite halfis, of course, 
an exact duplicate of the side just determined. 


This method of proportioning paper size to the type page Leo the ratio 
between width and length of both thesame, and so promotes unity. 



































Plate 61. Continuation of design course by Burl N. Osburn, director of industrial arts, State 
Teachers College, Millersville, Pa. 





. INDUSTRIAL ARTS AND 
VOCATIONAL EDUCATION 






















































A CAMP STOOL 
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nut. 
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Warp for 
camp stool 

seat 





























Camp stool submitted by Lovis V. Newkirk, director of industrial arts, Chicago, Ill. 
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SAFETY RULES FOR THE 
MACHINE SHOP 


ROBERT L. MOHLE 


Hyattsville, Md. 
The Lathes 


1. Starting a Lathe: If there is any operat- 
ing knob or lever the operation or function of 
which is not understood, investigate while the 
lathe is being slowly turned over by hand. 
Test all feeds before turning on power. 

2. Oiling Lathe: Neither the lathe nor the 
countershaft should be oiled while the ma- 
chine is in motion. 

3. Spindle Turning: In spindle turning, take 
care that the tailstop is firmly clamped be- 
fore starting. 

4. Sto - Be sure to stop lathe before tak- 
ing job from center of stocks. 

5. Running Gears and Lead Screws: Never 
touch a running gear and keep clear of a rap- 
idly running lead screw, if it has a longitu- 
dinal key way. 

6. Throwing in Back Gear: Do not throw 
in back gear while the machinery is running. 

7. Polishing and Filing: When polishing or 
filing, look out for the lathe dog or any pro- 
jecting parts of the machine or work. Learn 
to file left handed. Use a file provided with 
a handle. 

8. Carriage Lock: Be sure the carriage lock 
is not set when thrown in the transverse feed. 

9. Feeds: When using either lead screw or 
friction feed, be sure the other feed is out. 

10. Clamping Nut: When changing to or 
from back gear, be sure the clamp nut is in 
place and tightened. 

11. Chucking: When chucking work, never 
leave the wrench in the socket, except when 
actual adjustment is being made. Serious acci- 
dents may result if the wrench is left inad- 
vertently in the socket. 

12. Faceplate: Do not put on or remove a 
chuck or faceplate when the spindle is being 
driven by power. 

13. Fastening Chuck: The chuck should 
always be screwed up firmly against the spindle 
shoulder, so that, if the lathe is reversed, the 
chuck will not unscrew and fall off, doing pos- 
sible harm to the operator and the lathe. 

14. Reversing Heavy Chucks: A _ heavy 
chuck is apt to become unscrewed and fall off, 
if the lathe is not brought to a complete stop 
before being reversed. 

15. Fastening Work: If the work is held 
in a chuck or on a large faceplate, be sure 
that the work is securely fastened before 
turning on the power. 

16. Balanced Work: Heavy and rapidly 
revolving pieces should be carefully balanced. 

17. Leaving Lathe: When a job is finished, 
throw out all feeds and do not leave the tail- 
stock offset, or the taper attachment fastened 
in place. 

18. Cleaning Lathe: Take pride in keeping 
your lathe clean. A good mechanic always 
leaves his machine wiped clean and in first 
class order. 


The Drill Presses © 


1. Starting a Drill: Before a drill press is 
started, be sure the table and head are 
clamped and that the automatic release is set 
to throw off the feed before the drill can 
injure the table. 

2. Fastening Work: Work should be held 
by a vise or clamps, and safety stops should 
be placed on the table, to prevent the work 
from tearing loose. 
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3. Feeding of Drills: Feed drills slowly 
and cautiously, particularly when it is break- 
ing through the piece. 

4. Slipping of Drill: If drill slips in the 
chuck do not attempt to tighten it until the 
spindle’ stops. Under no circumstances strike 
a drill, chuck, or socket with a wrench or steel 
m1 Use a lead hammer or a piece of 
Ww 


7. Chuck Wrench: Never leave a chuck 
wrench in a drill chuck. 

8. Adjusting Table: Do not raise or lower 
the’ table when the drill is in motion. 

9. Drill Caught: Do. not attempt to stop a 
revolving piece of work in which the drill is 
caught. Shut off the power. 

10. Drilling Large Holes: In drilling large 


holes, always clamp work securely to the 





Fig. 180. The canoe in the rapids (See article on next page) 


Fig. 181. 


5. Removing Drill: Always remove a drill 
or chuck with a drift and do not allow either 
to fall. 

6. Removing Chips: Use a stick or brush 
to remove chips from rapidly revolving drills, 
and never use waste or rags on any drill press 
operations. 





Gluing up the base (See article on nae page) 


table and use stops te prevent the work from 
tearing loose and causing injury. 

11. Back Gears: Do not throw in back gears 
when power is on. 

12. Deep Drilling: After the drill has en- 
tered the work, withdraw it and remove the 
chips frequently. 








‘ 
3 


| 


if 
A 
ee 
rl 
GEE ¢ 


throwing in the back gears. 
7. Cutting Speed: Do not 

too high a speed. 

- 8. Releasing Feeds: Never leave a machine 

without releasing all automatic feeds. 


Shapers and Planers 

1. Clearance: To make sure the tool and 
head clears the housing and work, turn over 
the shaper by hand before starting. 
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Dogs: Do not shift a dog dur- 


& mB 
yee, 
F 


ch 


ii 


: 


: 


il 
‘| 
; 


Exo k 
f 


feeds, shift belts on 
in neutral position. 


The Grinder 

for cracks by suspending 
tapping with a piece of wood. 

store wheels properly to prevent 


‘wheel is mounted correctly— 
and blotter paper on each 


tighten spindle nut too tight— 
the wheel. 

5. When starting up a newly mounted wheel 
never s in line with it. Let it run at full 
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operating speed at least 1 minute. 

6. Always dress a newly mounted wheel 
before using. 

7. Never use a wheel that is damaged in 

















Fig. 


2. Setting Vise: When using the vise be 
sure it is clamped and cannot swivel, before 
starting a cut. 

3. Changing Stroke: After changing length 
of position of stroke, be sure to tighten the 
ram. 

4. Cutting Stroke: Unless something is 
wrong, do not shut off the power during a 
stroke. 

5. Feeds: Always feed on the return stroke. 

6. Adjusting Tools: Never attempt to ad- 
just or remove a tool while the machine. is 
in motion. 

7. Changing Back Gears: Never change 
the back gear while the machine is running. 





of an infantile paralysis epidemic becomes 
more ominous, the National Foundation has 
compiled “When Polio Strikes’—a bulletin 
of suggestions to help fight the spread of 
poliomyelitis. 

The general precautions include: 

Avoid overtiring and extreme fatigue from 
strenuous exercise. 

Avoid sudden chilling such as would come 
from a plunge into extremely cold water on 
a very hot day. 

Pay careful attention to personal cleanli- 
ness, such as thorough hand washing before 
eating. Hygienic habits should always be 
observed. 

If possible avoid tonsil and adenoid opera- 
tions during epidemics. Careful study has 
shown that such operations, when done dur- 
ing an epidemic, tend to increase the danger 
of contracting infantile paralysis in its most 
serious form. 

Use the purest milk and water you can. 
Keep flies away from food. While the exact 
means of spread of the disease is not known, 
contaminated water and milk are always dan- 
gerous and flies have repeatedly been shown 
to carry the infantile paralysis virus. 

Do not swim in polluted water. 

Maintain community sanitation at a high 
level at all times. 

Avoid all unnecessary contact with persons 
with any illness suspicious of infantile 
paralysis. 

A number of other suggestions and addi- 
tional data on infantile paralysis are presented 
in “When Polio Strikes.” Copies of the bul- 
letin may be obtained without cost from the 
National Foundation. — National Foundation 
News, June, 1945. 





183. Full-size patterns of some of the details 


8. Never run a wheel at more than maximum 
rated operating speed. 


Grinder-Personal Safety 


1. Wear safety goggles at all times. 
2. See that all safety equipment is in place. 
3. In offhand grinding keep work rest ad- 
ra close to the wheel, maximum distance 
in. 
4. Avoid personal contact with moving 
wheel or work. 


TAKE PRECAUTIONS 


With the months from June to September 
being the season when the ever present threat 


WHITTLING-JACKKNIFE 
TECHNIQUE 
W. BEN. HUNT 
Hales Corners, Wis. 
(Continued from page 272 of the June, 1945, 
issue) 
Canoe in Rapids 


Before starting to whittle the piece shown 
in Figure 180 it will be necessary to do a little 
gluing. Figure 181 shows how the four pieces 
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are glued together. In order to make things 
a little easier, the canoe should be sawed to 
shape at both ends as shown, before the 
gluing is done. Figure 182 shows the outline 
to which the profile of the canoe must be 
sawed. 

An inch board should be used for the base. 
The two ends of the canoe that project be- 
yond the small blocks at the sides, should be 
whittled to shape before gluing. When the 
glue has dried, rough out the waves and the 
outside of the canoe before gouging out the 
inside. Do not try to carve out the inside of 
the canoe before gluing. It may seem to be the 
easier way, but since the glue joints are not 
to show too much, pressure will have to be 
applied, and this can not be done after the 
canoe has been hollowed out. A crooked knife 
was used to whittle the waves and to hollow 
out the canoe. The thwarts, see Figure 183, 
were glued in later. The gunwale, or strip 
around the edge of the canoe is slightly wider 
than the canoe walls and the wrapping is 
simply indicated with small “V” cuts. 

The trapper is more difficult to whittle 
than the canoe and waves, because, to show 
action, he has to be quite a bit off center. 
However, by following the views shown in 
Figure 183, no trouble will be experienced. 
The bundle shown in Figure 183 represents 
a rolled up blanket. To the right of it is the 
handle of the paddle. This will probably give 
a little trouble, but by whittling off a slice 
here and there, it can be made to fit in snugly. 
It actually snaps in place and holds the 
trapper in position. The trapper’s hands are 
hollowed out to fit the grip and the shaft. 
The larger package, shown in the canoe in 
Figure 182, represents a bundle of furs. It is 
not shown in the details in Figure 183, but 
it can be whittled out without much trouble. 
The whittler may wish to load his canoe with 
additional duffle of his own choosing. 

Individual choice may also dictate how to 
finish this piece. If all the wood is taken 


. BE KIND TO YOUR EYES 
FRANK J. MC AULIFFE : 

Trott Vocational High School 

Niagara Falls, N. Y. 

In the past unnecessary eyestrain may have 
harmed your eyes to some extent. If you con- 
tinue to use your eyes in this way it will later 
cause you to need eyeglasses for corrected 
vision or-to need stronger eyeglasses if you 
are already wearing them. Perhaps you have 
inherited weak eyes and have to wear glasses 
now, but there is no need to make your eyes 
weaker through unnecessary eyestrain. Be 


tor pencil work to get good black figures and 
letters. No. 3, No. 4; or hard pencils are to 
be used in mechanical drawing or layout 
work only. 

2. Use only a good dark ink in your fountain 
pen (black or blue-black), and use V-Mail 
lead in your mechanical i 

3. Always use a 75-watt bulb or higher in 
your study or reading lamp. Keep the bulb 
clean and replace it just as soon as it be- 
comes blackened. 

4. Always avoid reading with the sun shin- 
ing directly on paper. light and 
glare are harmful to the eyes. 











Fig. 182. 
Full-size pattern 
of a cance in 


the rapids. 























from the same piece of lumber and all of it 
is the same color, it may be well to leave it 
as is, knife cuts and all. But the finished 
piece may also be sanded and painted in suit- 
able colors. 
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kind to your eyes by learning how to use 
them intelligently at all times. 

In consideration of how important good eye- 
sight really. is to your efficiency and welfare, 
this article offers some suggestions that may 
be helpful. Remember that an ounce of pre- 
vention is worth a pound of cure. 


Suggestions 
1. Always use a No. 2 soft pencil or lead 





5. Always avoid writing or reading in shad- 
owed work; your hand or head usually causes 
the shadow. ne work so that the light 


shines on it from left side, if possible. 

6. Do not try to read or to do work in 
twilight. Snap on a light in time or your eyes 
will be straining to see under adverse con- 
ditions. : 

7. Use your safety goggles and eye shields 











MAKING AND ORNAMENTING 


by our men on the fighting fronts of the world. . A LEATHER BELT 
United Nations’ Jj G, FULLER 


om: Biot that accounts for losses running Canadian Vocational Training Center 
monthly into thousands of tons and hours. No. 4 
Some of it is due to carcleseness. But o grest = edicine Hat, Alberta, Can. 


do not see well, that strain, tire, fog, jump out Leather stamping is quite easily learned 
of focus, and are bound to make mistakes and = an innumerable useful and attractive articles 
per may be made by anyone who has developed 











i production tools, Some skill in it. 
It is your responsibility to hag them ton. ; Only a few inexpensive tools are required. 
Don’t wait until they fail you. Have them ex- Many of these may be made out of small bolts, 
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Evening Post carried the following, under a 
large ion of an eye, on page 68: 


center in the nose section of a bomber. 
A stenographer misreads a 5 for a 3 in the 
notes she is copying. 






amined now. And take no chances. They are the nails, etc., with a file and some emery paper. 

a. ve you will nig have. ee Some of the more elaborate stamps may be 
x0 where you can be certain of the _- rchased at a low cost from the firms listed 

emer and —a skills, which ee. —— in the footnotes. 

— ee ane ee Ete forts patel The belt shown in Figure 1 is easily made 


— and the beginner will have something worth 
















There were twice as many school-grounds 
accidents in May than in April 1944. SEPTEMBER, 1945 317 























Fig. 4. Method of fashioning the end and attaching the buckle 
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Fig. 5. Another design for the end of the belt 


while for his effort if the following instructions 
are carefully carried out. 

Select a piece of good grade California oak 
tanned Russet Bridle or Case leather, 1% in. 
in width by approximately 4 in. longer than 
your regular waist size, and a suitable buckle. 

The necessary tools are listed by catalog 
number in the following table: 


1 heavy wooden mallet or machine hammer 
1 piece of polished granite or substitute 
1 metal scriber or nut pick 

The alcohol lamp is used for heating the 
tools. Such a lamp may be made by putting 
a wick in a hair tonic or similar bottle. 

The piece of hardwood is used for striking 
the groundwork and shading tools. It is usu- 





Name of tool Firm A) Firm B® ~~ Firm C® Firm D* ‘Firm E° _. Firm F® 
1 Swivel top cutter No.960 No.448 .No.253.. No.918 LT-7 No. 17 
1 Saddle stamp D D No. 147. = No. 520 D D 
1 Saddle stamp No. 157 A No. 144 No. 530 A No. 478 
1 Saddle stamp No. 144 No. 57 No. 142 No.141 No. 44 No, 57 
1 Saddle stamp No. 49 No. 58 No. 260 No.136 No. 46 No. 58 
1 Edge tool No. 12 No. 458 No.162. No.900 No.33 No. 9 
1 Modeling tool for broad surfaces No. 2 No. 472. No. 120 No. 3 LT-32 
1 Modeling tool for narrow lines No.1 No. 471 No. 119 No. 2 LT-31 





10sborn Bros. Supply Co., Inc., 223 Jackson Blvd., Chicago, Til. 


2Brodhead Garrett Co., Inc,, Cleveland, Ohio. 


*Fellowcrafters, Inc., 130 Clarendon St., Boston 16, Mass. 


*P. B. McMillen, 2430 Lister Ave., Kansas City, Mo. 


‘Burgess Handicraft, 117 North Wabash Ave., Chicago, III. 


*Elcraft, 1637 Court Place, Denver, Colo. 





In addition to the foregoing tools there will 
be required: 
1 small alcohol lamp 
1 piece of hardwood, 1% by 14 by 20 in. 
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ally left square for about 6 in. at each end, 
while the center part is rounded to give a 
better grip. The striking parts may be covered 
with rawhide if much work is to be done. 
The heavy mallet or hammer is used on the 
larger stamps for embossing leaves, petals, etc. 
A piece of polished granite will be found 
most satisfactory for stamping the leather on. 


However, any smooth, solid surface will suffice, 
either of iron, lead, or gph saat 

Figure 1 in the sketch shows the finished 
design. Draw two parallel lines on a piece of 
paper 1% in. apart, and sketch in the flower 
at the right-hand side. Make a tracing of this 
and transfer it to the left-hand side and 
connect the center of both flowers with two 
curving lines about 34 in. apart as shown in 
Figure 2. Fill in the spaces above and below 
the lines with leaves, etc., maintaining rhythm 
throughout. 

Originality is to be desired in this work 
as one derives more satisfaction from original 
designs than from copies. 

When the pattern is completed in outline 
as shown in Figure 3, it may be traced onto 
the leather. Trim the end of the belt as in 
Figure 4 with a sharp knife, and finish both 
edges of the leather with the edger. Wet the 
leather well by dipping it in lukewarm water 
and allow the surface to dry enough so as not 
to destroy the pattern. Place the pattern on 
the leather, keeping back a short distance 
from the end, and leaving the ends to be fin- 
ished freehand to suit remaining space. 
See Figure 4. ‘Trace the pattern onto the 
leather using a scriber or nut pick, pressing 
firmly. After completing the tracing of the pat- 
tern move the pattern along until the flower 
on the left is directly over the flower on the 
right, and repeat the length of the belt. 

While the leather is still wet, all outlines 


are cut, using the swivel top cutter. Care should 


be taken not to cut a continuous line along 
the stem as this cuts off the leaves, etc., and 
spoils the rhythm of the design. 

The groundwork is then filled in, using a 
suitable saddle stamp. This should not be done 
unless the surface of the leather has become 
dry enough to return to its natural color. Any 
damp spots will not stamp as well and the 
leather must not be dampened on the surface 
side after stamping has been started as it 
spoils the effect of the hot tools. 

The saddle stamp should be held over the 
alcohol flame until quite hot, but not hot 
enough to scorch the leather. Keeping one 
edge of the tool in the cut outline, follow the 
complete. outline of the groundwork by gently 
tapping the tool with the hardwood beater 
which is held in the center to maintain an 
even force to each blow, thus setting the 
groundwork to an even depth. After the out- 
line is completed the remainder is filled in 
using one of the other saddle stamps. This 
tool should also be heated and its impressions 
should be evenly spaced as close as possible 
for the best effect. The shading is next done 
using one of the modeling tools. If saddle 
stamps,* such as Nos. 141 and 136 are used 
for the shading, they should be heated and 
tapped fairly hard while moving the tool 
toward the deeper parts of the design. Lighter 
blows are then to be used to give the shading 
the effect of dying out as shown in Figure 1. 

The lines shown in petals and leaves may 
be done with a clear cut using the swivel top 
cutter. Figures 4 and 5 show different types 
of ends and methods of fastening the buckles. 
Water and grease stains may be removed by 
sponging’ with a solution made by dissolving 
oxalic acid in water. A strong solution of this 
acid is used for polishing the edges. Apply 
solution with a small sponge or rag. Allow to 
dry and rub smartly with a hardwood stick. 
The edger handle is often used for this 


Purpose. — 
Decorating leather as described produces a 
permanent design which no amount of abuse 
or wear will obliterate. If the work has been 
done carefully, the maker will have a useful 
piece of work of which he may be justly 


proud 
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only. requires 4 
of lumber. Wecaeed G pect ook oe 
cherry, walnut, or gum. 

BILL OF MATERIAL 


4 
2 Battens 
4 


No. of 
pcs. required 
1 


The assembled part of the stretcher and 
legs are then fastened to the top with 8 flat- 


help to obstruct the construction part of the 
battens which hold the top. They are glued 
and fastened to the top with brads or small 
flathead screws, as shown. The curved edges 
are not shown on the front or end views. 

After assembly, the project is thoroughly 
sanded and finished as desired. 


LINOLEUM BLOCK CUTTING 
AND PRINTING 


ISRAEL BENSMAN 
Central High School 


Sheboygan, Wis. 

Linoleum block printing is the revival of one 
of the most ancient forms of printing. Books 
were printed from carved wooden blocks long 
before the invention of movable types. Illus- 
‘trations in books, magazines, and newspapers 
were printed chiefly from wood cuts until pho- 
toengraving was perfected in the nineteenth 
century. The invention of movable types and 
photoengraving has replaced block printing to 
a large extent, although wood, rubber, and 
linoleum engravings are still in use today for 
certain types of commercial printing. 


Tools and Materials 
Linoleum block; jackknife; engraving tools; 


pen; India ink; drawing paper; paper ; 
thumbtacks; show card wi iting; pencils; 
brush. 

Procedure 


1. Select a suitable design 

The design should be fairly simple. Avoid 
fine lines and delicate details. Silhouettes and 
designs which contain areas of black 
and white are suitable. e two or three 
a ee Make each line have a 

meaning. Get the instructor’s approval of 
=_ final sketch. 
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2. Reverse the design 

The original design can be drawn directly on 
the linoleum block, or it can be cut directly 
into the block. Unless the design is very sim- 
ple, this should not be attempted by the be- 
ginner. The design on the linoleum should be 
in reverse, so it will not appear backwards 
when printed. All lettering on a linoleum block 
must be in reverse, too. 

a) Put the design face down against a win- 
dow and trace the back of the drawing. This 
will give you a reversed drawing on the back 
of the sheet. 

b) Put a sheet of carbon paper under the 
design with the carbon side against the back 
of the sheet. Trace over the drawing. The 
reversed design will then appear on the back 
of the sheet. 

3. Transfer the design onto the linoleum 

a) Paint the surface of the linoleum with 
show-card white so that the tracing will be 
more visible when on the block. 

b) Put a sheet of carbon paper between 
the reversed drawing and the linoleum. Fasten 
the sheets to the linoleum with Scotch tape. 
If thumbtacks are used to fasten the sheets to 
the block, be sure that the tacks are placed 
outside the design > or the holes will 
show in the final prin 

pnd ees the ‘daas carefully with a hard 


a ‘With India ink or soft lead pencil, fill 
in the outline by shading the parts which are 
going to print. 

4. Engrave the design in the linoleum block 

a) Outline the design with a sharp knife 
or V-shaped engraving tool, keeping as close 
to the line without cutting into the face of 
the design. Hold the tool at an angle of 
about 45 deg., and carve slowly, with a care- 
ful, steady stroke. 

6) With a gouge, cut away the remaining 
areas, so that all the nonprinting portions will 
be cut down to the burlap. Cut away from 
the lines of the printing face rather than 
toward them. 

5. Retouch the engraved design 

a) With a brayer, ink the linoleum block 
and take a stone or press proof. 

6) With an engraving tool, smooth any 


Coffee table submitted by Charles F. Zaenglein 


ragged or uneven lines. Cut parts deeper if the 
unwanted areas appear in the proof. 

6. Print the block in a platen press 

a) Lock the block in the center of a chase, 
and place in the press. 

6) Prepare a tympan of hard paper and 
cover it with a manila draw sheet. 

c) Ink the press with the desired color of 
ink wanted. 

d) Print the block on a sheet of paper. 
Place the gauge pins. Note the impression. 
Put enough packing under the draw sheet to 
get a clear impression. If the impression is 
uneven, build up the low parts from the back 
of the linoleum block. 

Questions 

1. Why should the design be reversed on 
the linoleum block? 

2. Why is the linoleum surface coated with 
show-card white? 

3. Why is it necessary to cut away from 
the printing face rather than toward it? 

4. Why is it necessary to usually retouch 
the linoleum block design? 

References 

R. W. Polk, Essentials of Linoleum-Block Printing. 
W. S. Rice, Block Printing in the School. 

O. A. Hankammer, Block Printing in the School. 
Curtiss Sprague, How to Make Linoleum Blocks. 


HOME WORKSHOP GRINDER 
S. L. COOVER 


Director, Industrial Arts Department 
State Teachers College 
California, Pa. 


The home workshop grinder is an unusually 
popular project because every boy who takes 
machine shop will have a need for such a 
grinder. It is inexpensive and provides for 
an unusually wide variety of fundamental ma- 
chine processes. 

The grinder may be most easily made of 
aluminum castings. However, gray iron cast- 
ings or a frame of welded construction may 
also be used. 
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Assembly and details of home workshop grinder 
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Home workshop grinder 


The entire grinder can be machined on an 
engine lathe. However, a shaper may be prof- 
itably used to plane the feet and a milling 
machine may be used to mill the ends of the 


housings. : 
The wooden patterns can easily be made in 
any woodshop. The frame and pulley are two- 
i is a one-piece 


piece patterns. The 
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pattern. 
PARTS LIST FOR HOME WORKSHOP GRINDER 
Pcs. Part 
required No. Name Material Stock size 

1 1 Frame Aluminum casting 

se 2 Guard Aluminum casting 
Oe 3 Pulley Aluminum casting 

4 4 Flange Aluminum casting 

1 5 Shaft Cold Rolled Steel lig x 8%e 

2 6 Oil hole cover ' Cold Rolled Steel Yxy 

2 7 Tool-post lateral arm Cold Rolled Steel wx 1x4% 

2 8 Tool-post vertical arm Cold Rolled Steel %x 1x4% 

1 9 Hex nut A %-13 NC 

1 10 L. H. hex nut ¥%-13 NC LH 

2 11 Squarehead bolt Y%xil 

4 + Sah F. H. cap screws %yxi 

4 13 Bearing Bronze ¥% 1.D. 4% O.D. x %e 
1 14 Grinding wheel ¥% x 5% hole No. 80 Grit 
1 15 Grinding wheel ¥ x 5% hole No. 60 Grit 
4 16 Lock washers Y% 

1 17 Allen set screw (cup) 4x 





SHEET-METAL TABLE 
HOMER C. ROSE 
At present with U. S. Armed Forces 


A large flat-top table, free of vises and 
other machines, is an asset to any shop. Such 
a table can serve for short demonstrations and 
conferences, for accurate layout work on sheet 
materials, for making drawings, and for tem- 
a4 shop displays. 


table illustrated was made of old pipe 


from the maintenance department, and from 
odd widths of 1-in. wood. 

The shelves below the top facilitate the 
storage and handling of sheet metal. They pro- 
vide a very safe and clean method of keeping 
the metal in a convenient location for use. 


Construction 

1. Saw four legs from 1}4-in. standard pipe. 
A cutting torch may be used but care should be 
taken to cut exact length and square. Length 
of legs is 30 in. 

2. Cut two rails to hold the top. These are 
made of 2% by 2% by %-in. T iron. Bevel 
the ends as shown. Length of rail, 34 in. If 
no T iron is available, the rails may be built 
up from angle iron by placing the angle irons 
back to back and welding the ends. Drill holes 
as shown. 

3. Cut a slot in the end of each leg to take 
the T iron. 





4. Cut six lengths of %-in. standard pipe 
26 in. long. 

5. Place two legs in position on the T-iron 
rail. Locate the legs so that they are square 
to the T iron and exactly 26 in. apart. Check 
this distance by placing one of the 26-in. 
lengths of pipe between the legs. Tack the legs 
in place with either electric or gas welding. 

6. Check for squareness of legs and T iron. 
Weld in the lower ¥%-in. pipe 4% in. from 
end of legs to center of pipe. 

7. Locate and tack the two other pipes in 
place. 

8. Repeat steps 5, 6, and 7 on the other end 
pieces. 

9. Cut six pieces of 1-in. standard pipe to 
50-in. length for the side rails. 

10. Cut 21 pieces of %4-in. standard pipe to 
263%4-in. length for the shelves. 





Sheet-metal table constructed under the direction of J. Henry Schroeder, 
head, department of industric! arts, Southern Illinois Normal University 


SEPTEMBER, 1945 321 

























































1 STO. PIPE 








= 50+ 
eS AC te 2S Ste. SPR A NRA Y RIEL ON 
Rh daglesgng saison marae oe geineie wm rane hag sills «eee acs habe engi ie Sones ag ae aE 
he i Mer ests! icmeiome 3 aH nN DP ete at 7 an fj 
Tae a) at ' j' & it H 
| i it a! i! ve hay 
tty ' ' ' i! ij i 
| il a ' ty ' i it iia 
liye i! 'y | 5 ty i! zs tit 
de oa 
Hee | i 1 7. r Mo bag 
‘ ! 
it i i! Vt i! ‘i He ih @ yet 
a] ; 1 ) it vs |! abe 
rig 14 is | ', it r? a fud 
ora iy ' ti ; ty ' ‘ 2 
igi ' 1 wm fet 
iM ee ee oe ce ee 
‘ i 
teal i! 4 tt 1; i i! tt ad 4 
ty ! -¢ 1! ' it 2 it ett) a 
Le ‘1 ! i! 3° it +t i cet 
oni vs i! i! h vy ty = rae 
itnt ‘Y 1! i! | e Hs ., A Sas 
ee i De oo ce it e vt e rt 14 i} rts 
uf! it i! it 4 7 ta tt idty 
ity! it i} at ry it 14 i! my ty 
it,! as ue Hn) ; ts it i is, 
AS. 2555 LS ee 6 ee eee 
MOMs wood a Co han eee 
| a 14. aj — 
Cc co. ais! Y 
\ 
“ a ee 
' 3 ZORILL IN T AND 
ee. Eee ANGLE IRON 


TT 


at 
@ 





=" 
v 


SHEET-METAL TABLE - 





DETAIL ATA 


ie ARIE 
a 8 

















& ove 


commie 





T-IRON 2px2gx% 









26 
Ig STD. PIPE 











Sheet-metal table submitted by Homer C. Rose 


11. Tack one shelf together as shown. 

12. Repeat step 11 for the other two shelves, 
but check each with the first for squareness. 
When finished, the three shelves should stack 
up with all ends flush. If omy * do not, the 
legs of the table will neither be plumb nor 
square with the top. 

13. Block the eck shelf up to proper 
height and stand ends square to it. Tack in 


ce. 

14. Block the top shelf up to height above 
the lower shelf and check for squareness. 
Tack in place. 

15. Place the second shelf and tack. 

16. Check complete assembly for squareness 
and reweld if nec 

17. Weld all joints for strength. It should 
not be necessary to weld all around the ends 
of the %4-in. pipes that make the shelf. If 
more practice is desired, these ends may be 
welded all around. 

18. Cut a number of boards to 60-in. length. 
mr eaasacte such as maple, birch, or oak, are 

t. 

19. Rip this lumber to 134-in. width. About 
21 pieces will be needed. 

20. Bore %4-in. diameter holes at the center 
and 24 in. each side of the center, in one of 
the strips. 

21. With this piece as a pattern, bore the 
3 holes in all other pieces. 

22. Make two pieces 134 by 134 by 60 in. 
for the edge of the table top. 

23. Bore a 1-in. diameter hole 34 in. deep 
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on each bolt location to countersink the 3-in. 
nuts on the end of each bolt. 

24. Cut three 3-in. steel rods to 3-ft. 
length and thread each end. 
_ 25. Place the wood strips on the bolts and 
pull them together. 

26. Plane one side of top flat. 

27. Fasten top to T irons with % by 1-in. 
lag screws. 

28. Plane top flat and smooth. 

29. Saw two 1%4-in. angle irons to length 
for the ends of top. 

30. Scribe a line on the ends of the top 
where edge of angle iron will come. Clamp a 


strip of wood on the top just inside of line. 

31. With the wood strip as a guide, saw 
down to depth for angle iron so that it will 
be flush with the top. 

32. Remove waste stock with router plane, 
rabbit plane, or chisel. 

33.. Drill 3/16-in. holes for screws in angle 
iron, and countersink so that heads of No. 10 
by 1%4-in. f.h. screws will be a little below 
the surface when set in place. 

34. Set angle iron in place. 
holes for screws and set screws. 

35. Sand top. Paint iron work to match 
shop colors. Shellac wood top. 


Drill anchor 





ORNAMENTAL TIN CRAFT 
CHRIS H. GRONEMAN 

Industrial Education 

A. & M. College of Texas 
College Station, Tex. 


(Continued from page 262 of the 
June, 1945, issue) 
Tie Clip 


The dress and tie clips in the 


accompanying 
illustrations have proved popular and service- 





Tin-craft tie clip 


able. The halftone shows one which has seen 
many useful days of service. It is attractive 
because of its unique copper color and the 
personalized effect given by the overlay initial 
of a piece of discarded type from a print shop. 

Double thickness sheet tin stock provided 
the proper spring to make this clip hold a tie 
securely, and yet it can be removed without 
bending the clip or injuring the clothing. It 
has been found best not to peen this project. 
The forming is done over a 3/16-in. dia. rod. 


DESIGN A 
Bill of Materials 
No. of 
pieces Item Size 
2 Sheet tin Wwx4H 
1 Chair % in. 


glider . 
Solder, flux, steel wool 


Tools: Alcohol burner, asbestos sheet, brush, 
carbon paper, co setup, emery 


pperplating 
cloth, files, flat iron, heating device, jeweler’s 
frame and blade, lead or wood block, lead 
weight, pencil, rule, scriber, soldering copper, 
tempera water color paint, and tin snips. 
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Procedure 

1. Use design as shown in the drawing, or 
develop an original design. 

2. Cut out 2 pieces of tin stock. 

3. Solder one side of each piece. 

4. Sweat both pieces together with hot flat 
iron. Weight the soldered parts together im- 
mediately as more is sweated. 

5. Apply coat of yellow tempera water 
paint to one side of sweated piece for design 
transfer. 

6. Lay design sheet and carbon paper over 
painted portion and trace design. 

7. Drill holes and cut out clip with jewel- 
er’s frame and blade. 

8. File and dress edges with emery cloth. 

9. Remove prongs from chair glider, file 
edges or smooth back side of type. 

10. Apply solder on edge of glider. 

11. Sweat-solder glider or type in place 
with alcohol torch. 

12. Bend tie clip as shown in photograph. 

13. Rub slip with steel wool and prepare 
for plating. 

14. Apply thick coating of copper. 

15. Polish project with steel wool. Use 


‘cloth to prevent touching metal with hands. 


16. Apply coat of clear metal lacquer and 
allow to dry. 


SAFETY AND THE CIRCULAR SAW 
P. S. BURNS 


James Madison Junior High School 
Seattle, Wash. 

The ever-increasing use of machinery and 
the idea of speeding up the work has the 


a chance use the machine when he is not 
properly equi to do so: Accidents are al- 
wa but they may be doubly so 
if it can be student used the 
machine having had the proper in- 


struction. Merely telling him to be careful 
is not enough. 

1. In order to impress the student with the 
importance of the rules of safety, it might 
be well to make the statement: “If it is 
necessary to spoil your work or violate a 
safety rule, it is better to spoil the work. 
You can always make the work over.” One 
broken rule may mean a lifetime of regret. 
However, if the work is performed properly 
there will be no need to violate any rule of 
safety. Safety rules must be obeyed. 

2. The organization for safety should be 
given the same consideration and care as is 
given to the organization for instructing the 
student in the proper practice and method 
of work. 

3. When a student sees another student 
using unsafe methods he should courteously 


- point out the dangers and insist upon the rules 


of safety being used, and if the student insists 
upon using unsafe practices, it must be re- 
ported to the instructor at once. 

4. It is well to paint a safety zone around 
each machine to prevent crowding and inter- 
fering with the operator. 

5. All students should be required to have 
a permit signed by their parents or guardian 
giving their permission for him to use the 
machine. 

6. Proper instruction should be given in 
the type of clothing to be worn. A student 
wearing loose clothing should not be allowed 
to operate a machine: (Sloppy sleeves and 
neckties are the cause of a great many acci- 
dents.) 

7. According to safety standards any circu- 
lar saw found to have developed a crack one 
tenth of its diameter shall be discontinued 
from service. Remedies suggested are center 
punching or reducing the diameter of the saw. 

8. The operator must know how to start 
and stop the machine before attempting to 
use - The switch or shift should be handy to 
reach. 





9. Never throw the electric switch in or 
out slowly. It’s very hard on the motor. Also 
do not use the feet and kick the switch. 

10. The operator of the machine should 
see to it that there are no obstructions to 
interfere with his footing which might cause 
slipping or stumbling. The floor should not 
be slippery. If it is, rubber matting securely 
fastened to the floor should be provided. 

11. Provide plenty of light so the operator 
can see clearly what he is doing. 

12. When you start the motor, do not use 
the saw until it has attained full speed. It 
is hard on the motor as well as dangerous 
to do otherwise. 

13. Before starting the motor see that 
everything is clear and that no one is near 
the machine because some thoughtless student 
may have left the machine in gear when he 
shut off the power. 

14. Under no conditions should one visit 
with the operator of a saw. It detracts his 
attention from the machine and is the cause 
of a great many accidents. 

15. There must be no exception to the rule 
that the machine should not be repaired, oiled, 
or wiped while it is in operation. 

16. It is well to keep the saw below the 
table top when not in use. Some thoughtless 
boy might throw the switch in without look- 
ing if everything is clear on the saw bed, 
thereby endangering those around the saw. 
It is also a protection for the teeth of the 
saw itself. 

17. The operator of the saw should always 
stand to the side of the saw, and never 
directly in front of it for the reason that the 
saw might kick back a piece. Such a piece 
may cause the saw to break, or it may break 
out a tooth, or it may injure or kill the 
operator or some other person. 

18. The operator should never lean over the 
saw while it is in motion for any reason 
whatever. He might slip, lose his balance and 
fall into the saw. 

19. When sawing, the teeth of the saw 
should extend through the board about % in. 
for ordinary work and % in. for heavy 
boards. See Figure 1. 





20. Great care must be taken when the 
saw teeth do not pass through the board and 
are hidden from view that the operator does 
not get his hand in the direct line of the saw 
as it passes out of the board. See Figure 2. 

21. The pieces to be sawed should be 
placed beside the saw, allowing plenty of room 
for the operator to work. Never pile the 
pieces on the saw bed. 

22. Before starting the saw, make sure that 
the guide and guard are securely fastened 
to the bed frame or other rigid support and 
are set for proper’ distances. 

23. Never make adjustment or tilt the saw 
bed while the saw is in operation. It is an 
extremely dangerous practice of holding the 
piece up to the saw while it is in motion and 
sighting along to see if the saw is high enough 
to cut through the piece. In the act of doing 
this the attention is drawn to the height of 
the saw teeth and the nearness of the piece 
to the saw teeth is overlooked until it is too 
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late. Figure 3 shows operator. sighting along 
piece. Figure 4 shows a piece kicked back ve 
the saw into operator’s face. 

24. Clear away scrap pieces which accumu- 
late near the saw with a brush or scrap piece 
of wood which should be at least 12 in. long. 
See Figure 5. Never use the fingers. 





25. In long, heavy stock it is well for two 
to operate the machine, one at the further 
end of the piece and the other to hold it 
firmly against the guide. Should the saw bind, 
the one behind may drive a wedge i in the saw 
kerf, using care that when it becomes loose 
it will not fall on the revolving saw (shown 
in Fig. 6). 

26. In cutting short, wide pieces against the 
‘guide, great care should be exercised, or the 
piece will bind, throwing the hand into the 
saw or even breaking the saw itself. The 
piece between the guide and the saw should 
be at least two times as wide as it is long. 
See Figure 7. (2 x C equals A.) 


FIG. 8 





27. Always hold the material firmly against 
the guide and if this cannot be done do not 
use the saw. 

28. Always throw the saw out of gear be- 
fore shutting off the motor. 

29. Always use a ripsaw for splitting or 
ripping a board and a crosscut saw for cutting 
across the grain. Never use a dull saw. This is 
the cause of a great many accidents. 

30. Always use guard for splinters on rip- 
saw. 

31. A metal faced guide should not be 
placed closer than % in. to the saw. If nec- 
essary, an extra piece of wood may be 
fastened to the guide with clamps or screws 
until the pieces required have been cut. 

32. Avoid crowding the saw. It is hard on 
the saw and motor both. Again the saw might 
= an unexpected jerk resulting in an acci- 

ent. 

33. Avoid running boards through that are 
filled with grit, nails, and the like. 

34. The operator should never cross his 
hand over the saw. If the work is to be held 
on the left side of the saw the operator should 
stand on that side and vice versa. 

35. If it is necessary to back out of a long 
cut, it is well to stop the saw or else raise 
the piece up over the saw. 

36. Never pull short pieces through with 
the left hand while feeding and guiding with 
the right hand for the hand may be jerked 
back into the saw. 

37. Extreme care should be used when 
cutting round pieces that are likely to roll. 
The piece should have a firm base. Figure 8 
shows a very dangerous error that is often 
made. 

38. Use a. push stick to shove pieces 
through between the saw and the guide. See 
Figure 9. Never use the fingers as a slight 
twist or jerk of the piece may throw the fin- 
gers into the revolving saw. 

39. Do not permit anyone to scuffle or 
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play near you while working at the saw. They. 


may fall against you or your attention 


from your work, and thus cause a serious 
accident. 


FIG.10 





40. A board run through the saw should 
have one straight edge up against the guide. 
Otherwise th the board will bind and twist the 


saw. 

41. If the saw should bind or catch, it is 
well to shut off the power. If you cannot call 
to someone to do it for you, never under any 
condition should you leave loose of the work 
to go and shut off the power. This might cause 
severe accidents to anyone near it. 

42. It is extremely to place the 
end of the stock against guide when cut- 
ting narrow pieces to length. They are almost 
certain to catch and wedge in between the saw 
and the guide which results in bending or 
breaking of the saw. It is better to use a 
clearance block and remove the guide or set 
it back out of the way. See Figure 10. (The 
slant cut on clearance block A is to prevent 
sawdust from packing around edge.) Figure 
11 shows the wrong way. 

43. Never stack up several thin pieces one 
upon the other without being nailed or 
fastened together firmly in some way. It is 
impossible to hold the pieces firmly by hand 
as shown in Figure 12. The pieces slip, bind 
the saw, and the result may be a bad accident. 


44. Never use the saw when someone is 
directly in front of it. No matter how careful 
one is, there may be a kickback of a piece 
sometimes. If, however, the saw must be used 
with students working in front of it there 
should be a cage of some kind set up for their 





protection. It should be about 8 ft. in front 
of the saw if possible. No one is to be allowed 
between the saw and the cage netting except 
the operator. It is well to leave a door of 
some kind in the cage netting so that long 
pieces may be run through to be sawed. See 
Figure 13. 


PRODUCTION WORK DONE 
BY CONVALESCENTS 


Patients at the Army’s Gardiner General 
Hospital, Chicago, Ill, veterans of many war 
fronts who are con from wounds or 
injuries, are lending a hand in production of 
critically needed equipment for their still 
active buddies through a subcontracting ar- 
rangement recently made with Bell & Howell 





> 


Company, Chicago producers of motion-picture 
equipment, sighting devices, optical equipment, 
and other war material. 

The work is done at the hospital by both 
bed patients and ambulatory patients. It is 
paid for at the “going rate” for light inspec- 
tion and assembly work. Patients work a 
oe of four teh per day. help, 

In addition to provi badly needed 
the veterans are money and learning 
skills which may provide a ea. fivelibood for 
many of them when they are again civilians. 
All work being done for Bell & Howell is sur- 
plus work which cannot be handled by the 
available man power in Bell & Howell’s Chi- 
cago plants. 

The program was initiated by the Central 
District of the Air Technical Service Com- 
mand. Lieutenant Colonel John H. Bray is the 
vocational liaison officer between the hospital 
and the several Chicago war manufacturers 
participating. Tools, jigs, and fixtures for the 
work are provided by the manufacturers, and 
stocks of materials to be inspected or assem- 
bled are trucked to and from the hospital. Su- 
pervisory work such as scheduling, stock- 
keeping, and timekeeping are handled by pa- 
tients in much the same manner as it would 
be handled by any subcontractor. 


SURPLUS DISPOSAL — A 
CHALLENGE 
ALBERT W. FREY 


Deputy Director 
Department of Commerce 
Office of Surplus Property 
Washington 25, D. C. 


More and more is being heard of the huge 
task Uncle Sam has on his hands in the form 
of millions of dollars’ worth of surplus war 
goods which will have to be disposed of with 
the least possible disruption to our economy. 
Although the flood of goods has not yet begun, 
it is apparent that we are going to be better 
prepared to cope with the subject than after 
the last war. Congress recognized the problem 
and gave impetus to a program of orderly dis- 
posal by passing the Surplus Property Act of 
1944 approximately nine months ago. 

This legislation is of particular interest and 
concern to education because it accords that 
segment of our national life special recogni- 
tion as evidenced by the following provisions: 

Sec. 13 (a) The Board shall prescribe regula- 
tions for the disposition of surplus property to 
States and their political subdivisions and instru- 


mentalities, and to tax-supported and nonprofit — 


institutions, and shall determine on the basis of 
need what transfers shall be made. In formulat- 

ing such regulations the Board shall be guided 
- the objectives of this Act and shall give effect 
to the following policies to the extent feasible and 
in the public interest: 

(1) (A) Surplus property that is appropriate 
for school, m, or other educational use 
may be sold or leased to the States and their 
political subdivisions and instrumentalities, and 
tax-supported educational institutions, and to oth- 
er non-profit educational institutions which have 
been held t from taxation under section 
101 (6) of the Revenue Code. 

(B) Surplus medical supplies, equipment, and 
property suitable for use in the protection of 
public health, including research, may be sold or 
leased to the States and their political subdivisions 
and instrumentalities, and to tax-supported medi- 
cal institutions, and to hospitals or other similar 
institutions not operated for profit which have 
been held exempt from taxation under section 
101 (6) of the Internal Revenue Code. 

(C) In fixing the sale or lease value of pres 
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principal disposal 
pecs auae the Department of Com- 
merce, for consumer goods; the Reconstruction 
Finance Corporation, for capital or prod 
goods; the Maritime Commission, for marine 
supplies and equipment; and the War Food 
Administration, for foodstuff and cotton. These 
goods located in 


pluses in foreign countries. 

With particular reference to the problem in 
this country, it may be said that the disposal 
agencies do not generally know what is going 
to be turned over to them, where it will be, 
how much there will be of it, or what condition 
it will be in. Accordingly, they must be pre- 
— to handle anything that comes along and 

d a suitable market for it, whether it be 
World. War I harness, or World War II tools. 
Both the Commerce Department and the Re- 
construction Finance Corporation operate 
through a system of regional offices which 
maintain the inventories and do the actual job 
--dearsg y The Maritime Ce and War 

ration operate h a central 
office in Wee . 

All these offices are receiving the full co- 
operation of the U. S. Office of Education 
and Educational Buyers Association, National 
Education Association, National Institute of 
Governmental Purchasing, League of State 
Governments, and many others. In short, this 
is a problem which will require all the co- 
operative effort that can be obtained from all 
those who are in a position to do something 
about it. However, the job must be done 
from the bottom up, not the top down. If 
those who need and want surplus do not un- 
derstand how to get it or do not develop their 
needs on a practical basis, the objectives of 
the act cannot be attained. 

Before any of these goods are sold in the 
open market, they must be offered to federal 
agencies and state and local governments and 
political subdivisions and instrumentalities 
thereof in accordance with Surplus Property 
Board Regulation 2. Under this procedure, 
eligible agencies are given a total priority 
period of 30 days in which to place orders for 
material listed in catalogs issued periodically 
by each of our eleven regional offices. These 
catalogs are distributed to organizations which 
have registered their requirements with the 
respective disposal agencies, as provided in 
Regulation 2. Forms for this purpose have 
recently been distributed to states, municipal- 
ities, counties, and other eligible institutions 
with the objective of securing as wide circula- 
tion as possible to those who have substantial 
requirements and are authorized to place pur- 
chase orders. 

Under existing procedure orders placed in 





response to any given catalog listing are ac- 


_ cumulated for 18 days and then filled on the 


following basis: To federal agencies and to 
state and local governments and P cw ig sub- 
divisions and instrumentalities thereo 

Following this, orders from state soa local 
government agencies are accumulated for a 
period of 12 days, and then filled on the same 
general basis as above except that states and 
local governments receive precedence over 
federal and other agency orders with equal or 


- lower ratings. In the event there is not enough 


material to go around, an effort is made to 
divide the supply equitably among the claim- 
ants, and if this is not feasible an allocation 
is made on the basis of relative need. 

No provision is made under this procedure 
for tax-exempt, nonprofit educational institu- 
tions, but in order that they may have an 
opportunity to fill their legitimate needs ar- 
rangements have been made by the Depart- 
ment of Commerce whereby they may record 
their requirements with our regional offices. 
After surpluses are cleared through the agen- 
cies having priority under Regulation 2, sales 
may be negotiated with tax-exempt, nonprofit 
organizations before the merchandise is offered 
for commercial sale. 

At present, prices being charged for surplus 
property are based on its estimated market 
value, taking into consideration age, obsoles- 
cence, and condition. Due to the fact that they 
have not previously handled the goods, the 
disposal agencies are not in a position to fur- 
nish any warranty as to condition or utility, 
and sales are generally made on an “as is— 
F.O.B. shipping point” basis. It is, therefore, 
very desirable that buyers inspect the material 
before making a purchase. 

Although it must be emphasized that much 
of the surplus available thus far has not been 
of a type or quality suitable for school-shop 
work, there will be increasing opportunities to 
secure all kinds of materials and equipment, 
particularly if some effective groundwork is 
laid now. Even operating on a decentralized 
basis the government obviously is not going 
to be able to sell an individual small tool to 
each and every applicant. However, through 
planning-and co-ordinating requirements and 
maintaining close contact with the field offices 
of the disposal agencies through established 
purchasing channels, institutions can do an 
effective job in filling at least their substantial 
needs. The shop teachers of America, whose 
role will be such a challenging one in the years 
immediately ahead, can help themselves, their 
institutions, and their country by assuming 

some responsibility in this program and lend- 
ing their very practical assistance to those who 
handle the paper work. If your institution has 
not received the proper information as to 
how to proceed in acquiring surplus, request 
the proper authority to contact the appropriate 
disposal agency office as shown in the address 
list below and get the facts. The agencies want 
to help you, but you must also help your- 
selves. This is the challenge we must all meet. 
Maritime Commission 

Disposal Agency: Chief, Materials Disposal 
Section, Contract Settlement and Surplus Ma- 
terials Division, U. S. Maritime Commission, 
Washington 25, D. C. 

War Food Administration 

Disposal Agency: Commodity Credit Corpora- 
tion, War Food Administration, Washington 
25, D. C. 

Reconstruction Finance Corp. 

Disposal Agency: Reconstruction Finance 
Corporation, Washington 25, D. C. 
Department of Commerce 

Disposal Agency: United States Department 
of Commerce, Office of Surplus Property, 
Washington 25, D4. 


SOLDERING AND WELDING 
TECHNIQUES 


LYNE S. METCALFE 
New York City 


Techniques in soldering and welding have 
been highly developed as a result of wartime 
. demands, equipment has been improved, and 
these skills are now taught more rapidly and 
more thoroughly than was ever thought pos- 
sible before. Not only in industry but in trade 


d the heated bit against the joint long 
to raise the temperature of the metal. 





— Copyright, the Jam Handy Organization 


and many secondary schools, soldering is 
being successfully taught by the use of the 
new 92-frame discussional type slide film, 
“Soldering,” which was recently released for 
school use. There are, of course, many train- 
ing films available on various phases of weld- 
ing. This, however, is the only up-to-date pro- 
duction dealing with the process of soldering 
alone. 





* Never hold a heated bit close to the skin in order 
: to test the heat 





— Copyright, the Jam Handy Organization 


The film has been so arranged that each 
sequence can be used as visual material to 
supplement manual and book study, classroom 
discussion, shop demonstration and work proj- 
ects, or, the entire film may be used as a 
means of more quickly acquainting the student 
with the purposes, equipment, materials, and 
simpler techniques of soldering. Sequences are 
as follows: 

Definition; uses of soldering; methods and 
fluxes; types; application; heat sources; the 
soldering bit; steps in soldering; preparing the 
bit; soldering sheet metal; soldering cables, 
terminals, taps, and splices; and safety pre- 


. cautions. 





During 1944, there were 2000 deaths in 
grade crossing accidents—a 7 per cent 
increase over 1943.— Safety News. 
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ETERNALLY — THE PAINT BRUSH 
PROBLEM 


SIMON S. PALESTRANT, and 
EVARETT |. RUSS 


William Howard Taft High School 
Bronx, N. Y. 


With the ever shifting population of a de- 
partmental program, the shop teacher faces 
the constant problem of cleanup as many as 
six or seven times during a school day. In 
checking the cleanup time of each of those 
periods, one wil! find many precious minutes 
lost in the repeat performances of certain 
cleanup tasks. One of those is rinsing and 
washing the paint brush so that it may be in 
good condition when it is needed again. 




























Brush set into cover 


Fig. 1. 


Unless the brush is thoroughly cleansed there 
is bound to be a residue, which, if left for 
too long a lime, will certainly harden and 
stiffen the brush. If water colors are used the 
problem is relatively simple but should oil 
paints be the medium, then the ramifications 
are complex. 

The method described herewith has been 
found to keep a full set of brushes ready at 
all times. 

Get ten wide mouth jars, one for each of 
the prismatic colors, plus one for white and 
black, and one each for shellac and varnish. 
A one pound coffee jar will do fine for any 
brush up to 1% in. Larger brushes will re- 
quire jars with correspondingly larger mouths. 
Cut a wooden circle out of 1-in. stock that 
will slip easily (not drop) through the jar 
opening. Cut another circle of half or three- 
quarter inch stock that is the diameter of the 
largest cross section of the bottle. Glue the 
two circles together on center. See Figure 1. 
Drill a hole through the center of both disks 
to fit the handle of the brush, permitting the 
end of the brush to hang about 34 in. above 
the bottom of the jar. Fix the handle of the 
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brush into this newly made cap so that the 
smaller circle faces the ferrule. Glue and a 
brad will fix the brush handle into place per- 
manently. Seal any air spaces about the han- 
de with plastic wood. Now you have a brush 
with a well-balanced jar cap for each of the 
ten jars. 

Paint the cap and protruding handle each a 
different color as indicated at the beginning of 
this article. Use varnish for the shellac handle 
and shellac for the varnish handle so that any 
spilled solvent will not affect the finish. 

Into each paint or varnish jar pour turpen- 
tine, benzine, or naphtha so that it covers 
about 14 in. above the top edge of the brush 
ferrule when the brush is put into the jar. The 
shellac jar should be filled, as described, with 
alcohol. When the brush is dropped into the 
mouth of the jar, the cap slips inte place and 
covers the opening. Rounding off the lower 
corner of the smaller circle will help it to 
slip into place quite readily. You may label 
each jar properly, although the color painted 
on the brush handle makes it easy to identify 
anyway. 

These jars are placed on a shelf in the tool 
crib. When a.shop pupil requests any colored 
paint, the crib man gives him the can of paint 
plus the brush that is nearest to its color. 
After the pupil is through using the brush he 
wipes out as much of the paint as is possible 
and returns it to the crib man who just drops 
it back into its rinse jar to remain until 
needed again. Add solvent from time to time 
to replace that lost by evaporation. In this 
manner the residue paint settles to the bottom 
and can be removed. from time to time, or the 
jar replaced. No time is lost in washing 
brushes, and no brushes ruined by improper 
washing. 

Special types of paints can have sets of jars 
a up as needed, using a differently shaped 
jar and brush so that switching will not occur. 


FREE FLOWING SOLDER FOR ALUMINUM 


Sheet aluminum can now be lock-seamed, 
or lapped and spot-welded or riveted, and the 
joint sealed with a new free flowing solder, 
EutecRod 199. This improved rod supplants 
the alloy previously known as EutecRod 19B. 
This is the first free-flowing soft solder, for 
use on aluminum and aluminum alloys. Used 
with Autochemic EURECTOR Flux 199, 
EutecRod 199 will flow on aluminum as 
readily as ordinary lead-tin solder on tin 
plate, brass, or copper. 


Where to Use 


EutecRod 199 is used on aluminum like the 
old lead-tin solders would be used on tin plate 


Fig. 2. The brushes in the tool crib 









or brass and copper. In long laps it will make 
joints of moderate strength, but it should 
generally be used as a seal. This rod will work 
on cast aluminum as well as on wrought 
aluminum, and on steel, copper, nickel alloys. 
EutecRod 199 is suitable for applications 
where the completed joint’ will not be heated 
over the boiling point of water (212 deg. F.) 
under working conditions. Its “Low Tempera- 
ture” of application, 400 deg. F., makes it 
possible to join thin sheet metal without 
danger of distortion. EutecRed 199 will even 
bond to cast iron, if the iron has been first 
“tinned” with a zinc-base solder. 


How It is Used 


City gas and air, propane and air, acetylene 
and air, and other torches of this type are best 
to use with EutecRod 199 because the low- 
heat flame does not bring the work up to, 
and possibly above, the bonding temperature 
of 400 deg. F. too quickly. Parts that lend 
themselves to such means of heating and where 
the solder may be preplaced can be soldered 
in an oven or on a hot plate. 

Details on welding rods and methods may 
be obtained from The Engineering Depart- 
ment, Room 1113, Eutectic Welding Alloys 
Co., 40 Worth St., New York 13, N. Y. 


THE FUNDAMENTALS IN JUDGING 
A HOUSE 


J. EDGAR RAY 


The Stout Institute 
Menomonie, Wis. 


(Continued from page 229 of the 
May, 1945, issue) 

Figure 31 illustrates an architect’s thumb- 
nail sketches in redesigning a square house. 
They illustrate just how good designing can 
function in several pleasing ways. All four 
examples are interesting and surely one would 
suit the prospective client. The general shape 
of the house has been utilized without much 
alteration on the exterior. 

Figure 32 illustrates the Georgian type of 
architecture and the design has many features 
found in some of the originals. The symmetri- 
cal balance of the windows around the classic 
entrance is typical. The dentil cornice with the 
hip roof covered with tin, laid with the stand- 
ing seam, provides a very interesting combi- 
nation of materials. The porch is well handled, 
being placed on the side of the house and 
the lines are made interesting by the use of 
lattice work. 
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‘ GEORCIAN 
Fig. 32. Well designed “Georgian home” 
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Fig. 33. A well designed “Spanish home” 








d ish type quoined entrance with the little iron balcony 
tile roof is appropriate and all are well planned on the front elevation. 
i and Every detail seems to blend into a definite 
warm climate where one is scheme of the planning. : 
i le of architecture. The Figure 35 shows a Normandy type; Figure 
the balcony are interest- 36 shows an i 
ing chimneys add to the design. Both are interesting in their proportions and 
article some Spanish fireplaces wise use of various kinds of materials. 
usually Figure 37 shows the modern style of archi- 
a circular arch over a small opening, tecture fresh and very suitable to our present 


English Half-Timbered type. 








way of living. Prefabrication will fit in well 
with this style and the future trend will see 
many combinations of this type with the many 
materials, that will be available. 

of the house. The The* writer hopes the sketches and brief 








information will aid the novice in arriving at 
some conclusion in regard to good and bad 
taste in residential architecture. Following is 
a brief on a poorly designed house, which will 
aid the reader to sum up easily the many 
things to look for under their various group- 
ings. The same scheme has been used to indi- 
cate a summary of what is good design in 
residence structures. 


Poorly Designed Houses 


Materials Doorways, 
Walls and Doors, 

Plans Entrances 
Roofs and Details 
Cornices Architectural 
Gables, Characteristics 
Dormers, Interiors, 
Attics Hardware, 
Chimneys, Upholstering, 
Fireplaces Fixtures, 
Windows Furniture, etc. 


Incorrectly used. Size and proportions not 
in harmony or scale. Materials not consistent 
with the design. Waste of material. Poor com- 
binations thrown together. Brick and wood 
materials thrown together promiscuously. Piers 
and columns too heavy. 

Plans not practical. Rooms poorly planned. 
Walls not consistent in use of materials. 
Rooms not co-ordinated with each other. 
Kitchen too small. Living room and dining 
room poorly arranged. Rooms not oriented. 

Pitch not in harmony with the elevations. 
Too much projection of cornice. Wrong type 
of cornice used. Brackets promiscuously used. 
Not essential and ugly returns used on the 
cornice. Dormers ugly .and poorly propor- 
tioned. Roof pitch varied too often. 

Gables, hips, and dormers out of scale. 
Attics planned with dormers ruin the general 
appearance. Dormers are brutally large, gen- 
erally spoil a pleasing roof line in all. Dormers 
too near edge of roof; should be in from edge 
of roof line. 

Cheap looking and thoughtlessly planned. 
Not an interesting detail. Just another chim- 
ney. Fireplace poorly designed. Style of fire- 
place not in keeping with the house. Chimneys 
sometimes placed in front of house and decor- 
ated with stones scattered at random. Chimney 
splits house in appearance. 

Poorly placed. Wrong design. Cottage win- 
dows used. Division of glass poor. No balance 
in locating windows. Windows fail to line up 
with the doors. Small windows not grouped. 
Casement and double-hung windows on the 
same elevation. Windows glaring holes in 
the walls. 

Placed poorly. Doors uninteresting. Doors 
overdetailed. Too much gingrebred work. 
Entrance too elebarote and out of scale. 
Entrance too high above grade. Entrance and 
porch darken rooms. Porch dark and gloomy. 

Details overdone and in poor proportion. 
Details very ordinary and not in keeping with 
the house. Mixture of one style with another. 
Materials not developed wisely in creating 
simple interesting details. 

Glaring, bold display of building material. 
No effort to economize and simplify their use. 
Ususally found in cheap unrestricted building 
areas. Hideous roofs, and wide cornices. Taper- 
ing square columns, usually stubby, resting on 
a stone or brick pier. Poor color combinations 
used on the house. Roofs that are conspicuous 
by their utter disregard of the architectural 
style of the house on which they are placed. 

Grilles and cabinets out of scale. Lighting 
fixtures cheap and vulgar. Furniture out of 
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scale. The general appearance of gaudiness 
overdone — colors misused. Cluttered up 
rooms. Nothing restful in the general setup. 
Generally indicative of the taste and training 
of the individuals. 

Well Designed Houses 


Materials Doorways, 
Walls and Doors, 

Plans Entrances 
Roofs, Details 
Cornices Architectural 
Gables, Characteristics 
Dormers, Interiors, 
Attics Hardware, 
Chimneys, Upholstering, 
Fireplaces Lighting Fixtures, 
Windows Furniture 


Materials wisely used. An excellent piece of 
workmanship. The various combinations show 
evidence of being definitely planned. There is 
a feeling of continuity throughout the job. On 
the whole, they present a pleasing mass 
cleverly blended, creating interest. 

Plans are arranged for a definite purpose 
and fitted around the life of the family. Rooms 
properly oriented. Fireplace and windows are 
arranged for the most comfort of the occu- 
pants. The kitchen planned for step saving 
with modern conveniences. 

The roof is designed to fit the house. The 
pitch of the roof plannéd for the style of the 
house. Cornice and eaves with an appropriate 
projection consistent with the mass. The sim- 
plicity expresses good taste in designing. 

Dormers planned for light and ventilation 
and not to make more room under the roof. 
Dormers placed well in regard to the expanse 
of the roof. If a large dormer is used, it is 
usually placed in the rear of the house within 
a reasonable distance from the edge of the 
roof, which does not give the appearance of 
another house squeezing through. 

Chimneys are well proportioned and have a 
note of stability in their ruggedness of design. 
Oftentimes painted where it will not detract 
from the general appearance of the house. 
Simplicity of design predominates over the 
usual type of gingerbread work. Chimney 
stands out as a pleasing detail and gives the 
feeling of belonging to that house. Fireplaces 
appropriate to the style of house and in scale 
with room. 

Windows, the eyes of the house, are well 
placed and pleasingly divided. They may be 
either formal or informal in balance, but give 
the feeling of good spacing in regard to the 
wall space both inside and outside. Double- 
hung and casement windows not used promis- 
cuously. Windows are interesting. 

Entrance well designed and placed in regard 
to the whole elevation. Doors appropriate for 
the style and of good proportion. Entrance is 
inviting and expressive of a home. There is no 
doubt which is the entrance and the rear of 
the house. Steps and landing are a suitable 
height. 

Details are modest and in harmony with the 
design of the house. There is a definite style 
and all details are in keeping with that plan. A 
feeling of unity is created throughout by the 
proper design in the right place. 

The house looks as though it belonged on its 
present site, and had been planned for that 
location. It is in harmony with the rest of the 
houses in the neighborhood. It is indicative of 
the tastes of the occupants, and their manner 
of living. The designer knew how to blend the 
architectural style into present day living. It 
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Fig. 34. A well designed “Italian home” 
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Fig. 35. The Normandy type house 
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Fig. 37. A well designed “modern home” 


looks like a pleasing and liveable home. guests seem to be at home and want to stay. 
The interior is planned in suitable colors, Good, substantial furniture (in scale) seems 

and furniture, with appropriate fixtures. The to really fit the occupants in general. Lighting 

rooms have an inviting atmosphere and your by day. or night is restful and cheerful. 
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A MIMEOSCOPE FOR CUTTING 
STENCILS 


ANTHONY J. DI NICOLA 

Brooklyn High School of Auto Trades 

Brooklyn, N. Y. 

The mimeoscope illustrated here can be 
made very easily and economically. It consists 
mainly of 14-in. plywood and some }4 by 2-in. 
white pine. It was constructed in five hours 
at a cost of $3, less the electrical parts which 
I found in my junk collection. 

In constructing this mimeoscope, I started 
by cutting out all the parts according to the 
dimensions given. The next step was to con- 
struct the top glass frame, which is made of 
3%4-in. white pine, with mitered corners. These 


previously assembled onto 
bottom board should be % in. 
the assembled four sides. Locate this four. 
sided assembly in the center of the base 
board, and while in this position, nail the % 
by 3-in. strips in place. Nail and glue the 
four side panels to these 14-in. strips, not to 
the base board. 






Next prepare the bracket for the top which 
is to hold the stencil. This is made from a 
piece of 1/16-in. flat cold rolled steel stock 
Y% in. wide and 12 in. long. Bend as illus- 
trated in the drawing. Notice that the upright 
bend in this wracket is only 1/16 in. high; 


_ this is important. This space will be sufficient 


to receive the heavy backing sheet from the 
stencil. If made higher, the stencil will not 
touch the glass at the top. Secure a stencil 
and locate the holes on this bracket. These 
holes must be accurately spaced, and perfectly 
horizontal; otherwise the stencil will not hang 
true. Secure four solid roundhead brass or 
aluminum rivets, and drill four holes into this 
bracket. The rivet must fit tightly into the 
holes. Peen a very small head on the under- 
side of the rivets to hold them in place. If too 
large a head is peened, file the excess material 
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corners were glued and nailed together, similar Now fasten the top frame into place. Glue off. This is important because if too much of 
to a picture frame. Before gluing and nailing, and nail this frame to the four corner , the rivet extends beyond the bar, it will inter- 
cut a rabbet on the inside edge of these pieces _ using 2-in. finishing nails. Don’t nail this frame fere with the proper insertion of the backing 
¥% in. wide, and just deep enough so that the to the veneer sides. The top frame, like the 
glass is flush with the top of the frame. The base board must extend } in. over the side 
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sheet. Fasten this bracket %4 in. from the top 
edge of the mimeoscope. It must be fastened 
perfectly horizontal or the stencil will not 
hang straight down. This bracket design is 
unique and is not found in the expensive 
models. They use a slot cut into the mimeo- 
scope into which is inserted the backing sheet. 
This interferes with the light and ventilation 
of the machine. 

The spring steel clips used to hold the 
stencil to the glass, can be purchased from the 
A. B. Dick Co., at 250 Broadway, New York 
City, for 35 cents each. There are two types, 
but the one shown should be selected. The 
slots for these clips are cut into the top frame 
by drilling four holes in line with a \%-in. 
drill, each hole slightly overlapping the other. 
Cut out the thin wall separating the holes with 
a pen knife. This slot must not be wider than 
\ in. If the side pieces of the top frame are 
3% in. thick, these clamps will snap in place 
very firmly, and will hold the stencil firmly in 
place. Scotch masking tape also may be used 
for holding down the stencils. 

The graduations on the sides and bottom 
were made by placing a yardstick alongside 
the frame and marking off the lines exactly 
as on the yardstick. Use a lead pencil for this 
purpose, pressing firmly, which will leave a 
groove in the softwood. The lead in these 
grooves will stand out clearly when the entire 
cabinet is refinished. The numerals are made 
the same way. Steel numbering punches also 
may. be used if a more professional job is 
desired. 

The wiring diagram consists of two 20-watt 
bulbs wired in parallel, with a small radio 
toggle switch in series. One bulb is mounted 
horizontally on the front panel, and the other 
is mounted upright on a 1 by 4 by 4-in. block, 
approximately 3 in. from the end. A 20-watt 
fluorescent tube would be better than the two 
ordinary lamps, but I found it impossible to 
purchase the necessary transformer. Never- 
theless, due to the numerous openings in the 
sides, ventilation is adequately maintained. If 
the sockets are provided with snap or pull 
chain switches, one of the bulbs can be used 
at a time, which will further reduce the heat 
generation. 

Sink all nail heads, and putty the holes. 
Sandpaper the entire box with fine sandpaper, 
and refinish with clear varnish for a natural 
wood finish. Other colors or stains may be 
used if desired. 

An ordinary T square is used with this 
mimeoscope. However, it may be too long for 
vertical lines, in which case a piece may 
be cut off. 

The glass is not fastened to the frame but 
is held in place by the spring steel . clips, 
particularly when not in use. 


AN EXERCISE-PROJECT ON 
THREAD CUTTING 


DAVID J. SWARTZ 


Haaren High School 
New York City 


An exercise is generally an activity the end 
purpose of which is simply the learning of a 
skill (or bit of learning). There is no motiva- 
tion other than: the lofty but dull purpose of 
learning an isolated skill—learning simply for 
learning’s sake! It is a phase of drill work 
with all its attendant dryness. The maintenance 
of interest is the most difficult part of the 
instructor’s job. 
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BEND TO THIS POSITION 
ON BRAKE 


MATERIAL 
IPIECE 18 GA. 4% X14, STERLING 

I PIECE %& SQ. X4 WIRE STERLING 
LETTERS- 18 GA. SCRAP 

SILVER SOLDER , BORAX 

CROCUS CLOTH OR FINE STEEL WOOL 
CROGUS , ROUGE 

CHARCOAL BLOCK 


STEPS IN FABRICATION 
1. SKETCH OR DRAW DESIGN 


2LIST STEPS IN PROCEDURE 


4. GET OUT MATERIAL, LAY OUT 

5. BURR AND REMOVE SGRATCHES 
6 DECORATE SURFACE IF DESIRED 

7 LAY OUT, SAW AND FILE LETTERS 





PUSH TOGETHER 
WITH FINGERS 


3. HAVE SKETCH & PROCEDURE CHECKED 


8. FUSE LAYER OF SILVER SOLDER ON BACK OF LETTERS 
9 SOLDER LETTERS AND WIRE TO FACE 


48 


A AA. 


NOTE~IF SILVER IS NOT AVAILABLE 
16 GA. 3S OR 52S ~¢ H-ALUMINUM 
MAY BE USED. DESIGN ETCHED OR 
TRACED ON FACE. 





TOOLS 

JEWELER'S SAW, NO. 2 BLADES 
NEEDLE FILES 

BRAKE IF AVAILABLE 

BLOW PIPE 

MALLET 

SQUARE, SCRIBER 

TWEEZERS 


10. BEND TO SHAPE 
11 POLISH 
12. EVALUATE 





-universal type letters 
designed by : 
herbert bayer 
bovhaus 


the museum of modern ort 











Bill clip submitted by Rufus Jacoby, Coolidge High School, . 
Washington, D. C. 


A project or problem, on the other hand, 
will include all the advantages that can be 
ascribed to the exercise, yet includes none of 
its disadvantages. The project will provide 
for continuance of interest because while the 
skill is being learned; it is set in an environ- 
ment that includes practical application of 
that skill and at the same time provides an 
end result that is gratif or useful. 

In: the light of this brief discussion on ex- 
ercises and projects, the job described in this 
article is a paradox, because it is an exercise 
that is a project. It is an activity that on 
the face of it is just an exercise in learning to 
cut three common varieties of external and 
internal threads—simply and quickly. It is a 
project because when the exercise is. com- 
pleted, the teacher of mechanical drawing, 
machine shop practice, or many of the shops 
in the industrial-arts area finds that he has 
an éfficient teaching device for instruction in 
most of the fundamental facts concerning 
threads and screws. — 


Description of the Device 


The device consists of a cylinder on which 
are turned a square thread, an acme thread, 
and an American standard thread, together 
with three nuts to fit. 


The cylindrical part consists of a piece of 
cold rolled steel, 334 in. long, divided into 
three equal parts exactly 1 in. long, separated 
by %-in. grooves. The end parts have a di- 
ameter of 34 in. and have turned on them, re- 
spectively, five right-hand acme threads and 
3% American standard threads. The middle 
part has a diameter of 1 in. and on it is turned 
six left-hand square threads. 

The three nuts are threaded to fit the three 
threaded sections of the cylinder. 


Use of the Device 
The device is an objective teaching aid for 
the shop and drafting teacher. It can be used: 
(a) to introduce instruction on threads; (b) 
the body of the lesson for demonstra- 
tion purposes; (c) at the enti of the lesson 
in the steps usually called generalization and 
application; and (d) for testing purposes to 
check on the value of the instruction by defi- 
nitely gauging the comprehension of the 
students. 
Pg: following concepts concerning threads 
in. this manner, be taught: types of 
thread: diameter; external and _ internal 
threads; pitch; lead; left hand; right hand; 
depth; width: angle ‘of cut. 
, (Continued on page 22A) 
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Widely used in industry for 
fitting and finishing shafts, 
lathe filing is an operation 
in which the file is stroked 
against the work while it re- 
volves in a lathe. Lathe fil- 
ing is commonly employed 
to correct the slight taper 
that sometimes results where 
the lathe cutting tool has 
been improperly ground or 
set for the wrong lathe speed 
or feed. 


First,—select a Mill File. Or, 
if available, use a Long An- 
gle Lathe File. Hold the file 
at a slight angle as shown in 









































the illustration—with the 
work revolving towards the 


operator. Use a long forward 


steady stroke, moving later- 
ally about half the width of 
the file on each stroke. 

Beginners should be careful 
not to hold the file rigid or 


” statibnary, but to keep strok- 


ing continually. 

NUCUT “Wavy Tooth” con- 
struction is a patented com- 
bination of coarse teeth and 
fine teeth that makes pos- 
sible clean, deep, true. cut- 
ting and also smooth finish- 
ing, both at the same stroke. 


HELLER BROTHERS COMPANY 
Newark, New Jersey * Newcomerstown, Ohio 


warded to the 
Neweomerstown, 
Ohio, Plant" 














America’s Oldest File Manufacturers 
Good Tools since 1836 


HELLER NUCUT FILES 


WAVY TEETH 

















(Continued from page 330) 

All this can be achieved with the cylindrical 
part alone. The use of the nuts vividly shows 
the meaning of right-hand and left-hand in 
threading nomenclature. In addition, if at 
least one of the nuts has a quarter section 
removed, the relationship between the external 
and internal threads is clearly shown. 

Making the Device 

1. Grind five lathe bits, as follows: (a) 
turning and squaring; (b) %4-in. semicircular; 
(c) square thread, pitch 1/6; (d) acme thread, 
pitch 1/5; (¢) American standard thread, 
pitch 1/3. 

For the last three, refer to thread tables; 
check finished bits with thread gauges. 
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2. Cut a piece of 1% or 1%-in. cold rolled 
steel 414: in. long and prepare for mounting 
in the lathe. 

3. Turn it to an exact diameter of 1 in. 

4. Apply marking liquid. Scratch two lines 
to mark a distance of exactly 1 in. in the 
center of the cylinder; 4 in. away from each 
of these lines scribe other lines to mark the 
%-in. separating space. Exactly 1 in. from 
each of these lines scribe lines to show where 
the final cutoff will be made. All this need 
not be done at one time so that the piece need 
not be removed from the dog until ready for 
turning that end. 

5. Cut %-in. grooves at the proper spots 
and turn until the cylinder is % in. in di- 
ameter at these dividing places. 

6. Turn down the end thirds to a diameter 
of % in. 

7. Turn six left-hand, square threads on 
the center part. 





8. Turn 3% right-hand American _ stand- 
ard threads on one end part. 

9. Turn five right-hand acme threads on the 
last part. 

10. Cut off excess metal; square. 

11. Make nuts to fit the threads just made. 

12. Cut out quarter section (to the drafts- 
man this: would be a half section) of one of 


the nuts. 
Outcomes 


1. Learning the lathe operations involved 
in —— specifications three common 
threads: erican standard, acme, and square 
—externally and internally. 

2. Construction of a proved teaching aid 
of use to the teachers of shopwork and of 
mechanical drawing. 


Personal Tews 


FERN APPOINTED TO WAR DEPARTMENT POST 


George H. Fern, formerly directer of the State 
Board of Control for Vocational Education, and 
State Director of Vocational Training for War 
Production Workers in the state of Michigan, has 
been appointed chief of the Training Branch, 
Civilian Personnel Division, Office of the Secretary 
of War, Washington, D. C 

Mr. Fern assumed the position of director of 
the State Board of Control for Vocational Educa- 
tion of the state of Michigan in 1936. Previous to 
that he had been state director of vocational 
education for the state of Texas. 

His work at Michigan has been outstanding in 
the number and quality of new things which he 
inaugurated. His many vocational teacher friends 
in Michigan presented him with a life membership 
in the A.V.A. before he left for Washington. 

Mr. Fern is the vice-president for Industrial 
Education in the American Vocational Association. 


APPOINTED PRINCIPAL 
William Pabst, acting principal of Brooklyn 
Technical High School, was appointed principal 
of the school when the board of education met 
yesterday. He succeeds Dr. Albert L. Colston, 
the school’s founder, who retired about two years 




















ago. 

Mr. Pabst holds degrees from City College, 
Brooklyn Polytechnic Institute, and New York 
University, and has also studied at Columbia and 
Cornell. 

Entering the New York city school system as 
a teacher in 1922, Mr. Pabst became a first as- 
sistant in 1935, and has held supervisory posts 
since that time. He is president of the American 
Association of Technical High Schools and Insti- 
tutes, and at one time was vice-president of the 
technical section of the New York State Voca- 
tional Association. 

Mr. Pabst . received his principal’s license fol- 
lowing an examination before the Board of Ex- 
aminers last winter. 


RICHARD B. JOHNSON TO GOVERNMENT POST 


4 Richard B. Johnson has been appointed as 
chief of the training section of the division of 
personnel supervision and management, in the 
Department of the Interior, Washington, D. C. 

Mr. Johnson formerly was director of the in- 
dustrial-arts department of the Islip, N. Y., schoo! 
system. He also was chairman of the ‘Suffolk 
County Vocational School Committee. 

In 1938 Mr. Johnson joined the staff of the 
school of education of New York University, and 
served on this staff until a year ago when he 
was made national director of vocational training 
for the War Relocation Authority, Washington, 
D.C. 

At the request of ‘the Department of the In- 
terior, the War Relocation Authority has releasec 
him for the broader duties of his new position. 


APPOINTED TO MAKE IMPORTANT INVESTIGATION 


Dr. Alonzo G. Grace, commissioner of educa- 
tion of pees oem has been granted leave of 
Continued on page 24A) 
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A lathe with a reputation 
such as this, is a good lathe 
to learn on as well as to work 
on. Sebastian Lathes too, 
are built by men who have 
shared in winning the cov- 
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|A BATTERY OF SEBASTIAN LATHES INTHE KELLEY-KOETT PLANT NO. 1 


Internationally famous peacetime leaders in 
the manufacture of x-ray and therapy equip- 
aes ment for the medical profession and the indus- 
 <tt trial users, Keleket is virtually 100% engaged 
in producing vital precision equipment for the 
armed forces under the proud banner of a 
twice won Army-Navy “E” Award. 


“Best Lathe in The Medium Price Field” 
THE. SEBASTIAN LATHE CO. 


CINCINNATI, OHIO, U. S. A. 


WASHINGTON, D CHICAGO, ILLINOIS 
7 } W 541 W. Washington Blvd 
Tel State 2872 
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HOW Suickly THEY LEARN 


TO APPRECIATE QUALITY TOOLS 


— and that knowledge of the value and the true economy 
of using only the best in tools is something that they’ll never 


forget. 


That is why it’s so important to start your students right 
— with Starrett Precision Tools, the standard for accuracy, 






Now, with 
3 Service Stars 





universally preferred by skilled machinists. 


THE L. S. STARRETT CO., ATHOL, MASSACHUSETTS, U.S.A. 
World’s Greatest Toolmakers 
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absence to direct a two-year investigation of the 
Army and Navy educational techniques. The pur- 
pose of this study is to discover what advantages 
civilian schools and colleges can gain by adopting 
similar techniques. 

Those ye will assist Dr. Grace are: 

Howard A. Campion, assistant superintendent 
of schools, Los Angeles, Calif.; Henry H. 
president, ‘George Peabody College for Teachers, 
Nashville, Tenn., and former superintendent of 
schools of Pittsburgh, Pa.; Harold C. Hunt, su- 
perintendent of schools, Kansas City, Mo.; T, R. 
McConnell, dean of the college of arts and sci- 
ences, University of Minnesota, Minneapolis, 
Minn.; Carl H.. Milam, executive secretary of the 
American Library Association, Chicago. 


NEW VOCATIONAL DIRECTOR AT MANITOWOC 


John G. Ausman, formerly co-ordinator of trade 
and industry at the West Allis School of Voca- 
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tional and Adult Education, West Allis, Wis., has 
been appointed director of the Manitowoc School 
of Vocational and Adult Education, Manito- 
woc, Wis. 1 

Mr. Ausman also had charge of the evening 
school at West Allis since 1939. This involved the 
handling of approximately 2800 students, 75 
teachers, and 5 supervisors. 

He had five years of practical experience in 
auto mechanics before entering the teaching field. 
He obtained a B.S. degree at The Stout Institute, 
Menomonie, Wis., in 1934; and-an M.A. degree 
at Northwestern University, Evanston, Ill., in 
1941. 

BURTON E. NELSON RESIGNS 

Burton E. Nelson, president of The Stout In- 
stitute, Menomonie, Wis., resigned June 25, 1945, 
after having served as head of the institution for 
23 years. 

Mr. Nelson was born in Bedford, Pa.,; July 30, 
1867. After attendance at the White Hall Military 
Academy, Camp Hill, Pa., and the Pennsylvania 
Normal School, Millersville, Pa., he received his 
BS. degree in 1891 and his MS. degree in 1895 
from the Western Normal College. 

He started his teaching career near Bedford, 





Burton E. Nelson 


ecutive committee of the Ilinois State Teachers’ 
Association, president of the Southern Wisconsin 
_ and Wisconsin Teachers’ Associations, and presi- 
dent of the Superintendents’ and Principals’ Asso- 
ciation. 

He appeared several times on programs at 
N.E.A: conventions, and is a life member of the 
ANA, 

He is known as author of several educational 
monographs and has contributed = to the 
professional literature of his: field. 


ELMER W. CHRISTY RETIRES 


Elmer W. Christy, well-known supervisor of 
industrial arts at Cincinnati, Ohio, retires after 
having served for 37 years. 

After being graduated ‘from. Hughes High 
School, Cincinnati, Ohio, Mr. Christy served an 
apprenticeship as a patternmaker. He worked at 
this trade for about. 15 years. For a number 
of years he was secretary of the Cincinnati 
Pattern Makers’ Association. 





Elmer W. Christy 


His first teaching job was at the Woodward 
High School in Cincinnati, in 1908, teaching 
tternmaking. In 1912 he was appointed super- 
of industrial arts at Cincinnati, and has 

that position ever since. 
yt Nae a hit summer school at the Uni- 
of University, Ohio 
State Teachers 

™M 


Mr. Christy took .a hated interest 

is y the fact that he was 
all- professional literature, 
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Because of their fine records in school 
workshops, Disston tools have become the 
first choice of a large percentage of manual 
training instructors. The wisdom of that choice 


is being repeatedly demonstrated today, for in 


schools where Disston tools are used wartime 


scarcities have been less seriously felt. 


The long life and dependability of Disston 
tools are due to the fine quality of Disston 
Steel and the care and skill of Disston tool 


makers. Student craftsmen are quick to dis- 


cover this extra quality. They enjoy working 
with Disston tools, and acquire skill faster, 


thus simplifying the task of their instructors. 


Do all of your students have copies of the 
Disston Saw, Tool and File Manual? It is 
supplied free, and may be obtained at most 


hardware stores. 


Educational charts and other helpful material 
for your own use in classroom and 
workshop will be supplied without 


charge. Write for them today. we STT Een 


HENRY DISSTON & SONS, INC., 938 Tacony, Philadelphia 35, Pa., U.S. A. 
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PLANNING EQUIPMENT FOR YOUR 


Electric Shop? 


We'll be happy to help you! Maybe you are thinking of bringing your shop 
up-to-date when the procurement of materials eases up — or you may be 
planning a new building. In either case, no matter how small or large 


your needs, we can assist you. 


We manufacture and furnish most of the items for electric shops, such 
as switchboards, distribution and test panels, motor generators, trans- 


formers, etc. 


Through our Standard Electric Time field engineers we will study your 
needs and submit layouts to meet your budget. We have rendered this 
service for years all over the country, so let us help you — no obligation. 
Drop a line to our home office and we will see that one of our men near by 


contacts you. 


(Please refer to this magazine in answering) 


THE STANDARD ELECTRIC TIME CO., sprincrieto 2, mass. 


Founded 
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attended local, regional, state, and national meet- 
ings regularly; and that he was a continuous 
member of The Cincinnati School Masters Club, 
Cincinnati Industrial Arts Club, Miami Valley 
Industrial Arts Association, Southwestern Ohio 
Teachers Association, Ohio State Industrial Arts 
Association, Ohio Education Association, National 
Education Association, American Vocational Asso- 
ciation, Western Arts Association, American In- 
dustrial Arts Association, and National Associa- 
tion of Secondary School Principals. 

That he was an active member of these organ- 
izations is attested by the fact that he held office 
and positions of trust in practically every one 
of them. 

After World War I he was associated with the 
late Prof. R. W. Selvidge for about a year in 
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the educational and recreational department of 
the army at Camps Pike and Grant. 

He received his education as a teacher at 
Miami University, University of Michigan, and 
the University of Cincinnati. He received a B.S. 
in education at the last mentioned institution. 

His hobby is to’ invent useful teaching aids, 
such as the gravity protractor, a metal black- 
board compass, a display rail and hook, and a 
new game disk. He also is the co-inventor of a 
mechanical saw sharpening machine. 

His retirement is looked upon with regret by 
many of those who have worked under him, 
and have learned to love and respect him. 


THOMAS G. BROWN RESIGNS 


Thomas G. Brown, principal.of the Boys Tech- 
nical High School, Milwaukee, Wis., announced 
his retirement at a meeting with his faculty on 
June 15, 1945, 

Mr. Brown has been active in the educational 
field for 40 years. He joined the staff of Boys 
Technical High School, then known as the Mil- 








School of Trades for Boys, in 1919. In 
1923 he was made vice-principal and in 1933 act- 


, : ) 7 Tenn., attended 
Maryville College at. Tenn., and Stan- 
ford University, at Stanford University, Calif. 


consin Mathematics Teachers’ Associations. 


WELL-KNOWN EDUCATOR RESIGNS 


Laurence Parker, who has been the state 
supervisor of trade and industrial education for 
the state of Kansas for 21 years, resigned from 
this position on July 15, 1945, to engage in 
business. 

Mr. Parker was born in Marshalltown, Iowa, 
on December 21, 1880. While in high school, and 
later on as a student at Iowa State College at 
Ames, Iowa, his interest was concentrated on 
becoming an electrician and so his spare time 
during the summer vacations was spent working 
with local. electricians, doing electrical mainte- 
nance at the school, and working as electrician 
for the Boone County Telephone Company at 
Boone, Iowa. In 1904 he went, to Chicago to 
work for the Commonwealth Edison Company, 
on power station and electrical construction, In 
this position he worked on the fourth Curtis ver- 
tical turbine to be operated in this country. 

He worked also at Peoria on electrical power 
station work, and later was engaged as a foreman 
on the erection of the power plant for the South 
Park Commission in Chicago. He also spent two 
years working for the Sanitary District of Chicago. 

In 1910 he was appointed superintendent of the 
Los Angeles Fire Alarm Company, and later en- 
gaged in power station construction for the 
Southern California Edison Company. 

After this rather thorough training in industry, 
Mr. Parker decided to enter the field of voca- 
tionai education. Moving east to Ohio, he was 
co-ordinator for a year at Lima and conducted 
teacher-training classes for Ohio State University. 
Then came three years at Toledo, Ohio, as local 
director during which time he continued to carry 
on teacher training for the university. Then he 
was appointed to the Veterans Bureau for a year 
and a half, and then in 1924 he was appointed 
state supervisor of trade and industrial education 
at Pittsburg, Kans. From then on Mr. Parker 
worked strenuously to make vocational education 
a smooth and efficient working power in that state. 

Mr. Parker earned his bachelor’s degree at 
Kansas State College at Pittsburg, and his mas- 
ter’s degree at Kansas State College, Manhattan. 

He has done a vast amount of writing for the 
professional periodicals in the educational field, 
has served three years as secretary of the National 
Association of State Supervisors of Trades and 
Industries, and was president of this organization 
for one year. He is a life member of the A.V.A., 
and is at present a member of the editorial board 
of the American Vocational Journal. 

He has made a host of friends in the vocational 
education field, all of whom wish him the best of 
luck in his new undertaking. 


CARL E. KARLSTROM DIES 

Mr. Carl E. Karlstrom, supervisor of vocational 
education in the Detroit, Mich., Public Schools 
and associate professor in Wayne University, died 
suddenly in the Henry Ford Hospital on June 14. 

Mr. Karlstrom came to Detroit as a teacher of 
shopwork and drawing in 1919: His subject spe- 
cialty was machine-shop practice. In line with 
developing instruction in metalwork, he became 
interested in safety education, and was the author 
of several articles and courses of study in that 
field. He was born on Aoland Island in the Baltic 
Sea, then a Swedish possession, on December 7, 
1888. He came to America alone when he was 
14 years of age in search of a brother, He finally 


‘arrived in Minnesota, and worked in the wheat 


fields there to pay his way through both the St. 
Adolphus Academy and The Stout Institute. 
Later he attended both the Universities of Wis- 
consin and Michigan. He received his master’s 
degree from the University of Detroit. 

(Continued on page 28A) 
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"Never Embarrassed when I use 
VICTOR Equipment” ... say thousands 


Ask almost any VICTOR user .. . they'll tell you that there 
ate less breakages, less embarrassing “hitches” when 
VICTOR shows the pictures. 


And rented or borrowed film are always returned intact 
. .. in good shape. Never any embarrassment here either. 


Other EXCLUSIVE FEATURES 
THAT HAVE ESTABLISHED 
VICTOR LEADERSHIP 


In literature classes, splendid ‘showings 
of the classics make them living, speak- 
ing realities, such as “Robinson Crusoe,” 
“Jane Eyre,” and “Count of Monte 
Cristo.” 


“nt” VICTOR 


ANIMATOGRAPH CORPORATION 


Home Office and Factory: Davenport, lowa « 
New York (18) McGraw-Hill Building, 330 W. 42nd Street 
Chicago {1) 188 W. Randolph | 







MAKERS OF 16MM EQUIPM@®NT SINCE 1923 


SEPTEMBER, 1945 


































































A mUsT 


HEADS AND BLOCKS TO 
UNIMPAIRED SERVICE 


NO ADDITIONAL SHOP 
EQUIPMENT NECESSARY 


Tools required to make K &W Mechan- 
ical repairs are the type of portable 
power tools that are standard equip- 
ment in practically all school shops. 
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Yin EVERY ENGINE | 


SERVICING COURSE 


KW Wachanial Wethd 


OF RESTORING CRACKED ENGINE 





TEACH THIS VITAL AND 
REMUNERATIVE ENGINE REPAIR METHOD 


Repairing cracked or broken automotive and diesel engine 
blocks and heads by the K & W Mechanical Method is now 
standard practice with hundreds of fleet operators, engine 
builders and garages. It is used extensively by the Armed 
Forces and taught by ODT Training Schools. This method 
seals practically any heat, freeze or stress cracks in surpris- 
ingly fast time and the repair is guaranteed to last the life 
of the engine. No operation in servicing engines saves 
so much money in so little time. 


Complete information on the K & W 
Mechanical Method will be furnished 
you; or we will train your instructors 
without charge. 


Learn more about the K & W Mechanical Method. Write. 


KERKLING & COMPANY 


INDIANA 
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At one time he was employed by the Ford Mo- 
tor Company, and he one of the -early 
instructors in the Ford Trade School. 

Mr. Karlstrom was a veteran of World War |, 
serving as sergeant in the United States Air Force. 

Mr. Karlstrom was widely known in Detroit, 
and participated actively in the affairs of his 
community. He was a past president of the Mich- 
igan Industrial Education Society and of th« 
National Stout Institute Alumni Association. He 
was a member of the American Vocational Asso- 
ciation, Phi Delta Kappa, Mu Sigma Pi, and the 
American -Association of Technical Schools and 
Institutes. He was a. founder-member of the 
American Speakers Club and served on its board 
of directors for many years. 

Mr. Karlstrom is survived by his wife, Pauline, 
and e brother, Hugo, of New York.— Earl L 
Bedell. 


WELL-KNOWN EDUCATOR RETIRES 


Albert G. Bauersfeld ended his long and success- 
ful career as an educator in the Chicago schoo! 
system when he retired after 45 years of profes- 
sional work, at the end of the 1944-45 school year 
in June. 

Mr. Bauersfeld was born at Pomery, Ohio, Au- 
gust 1, 1880. He received his elementary educa- 
tion in the Chicago public schools, was graduated 
from the Chicago Normal College, received a 
B.S. degree from the Illinois Institute of Tech 
nology, and the M.A. degree from DePaul Uni- 
versity. 

He taught at Lane Technical High School, Chi- 
cago, for 13 years, was director of technical work 
in the Chicago high schools for 14 years, principal 
of the Irving Park Elementary School for 6 years, 
and principal of the Schurz High School for 6 
years. 

Mr. Bauersfeld also acted as summer schoo! 
lecturer at Ohio State University, Chicago Normal 
College, and’ The Stout Institute, Menomonie, 


is. : 

Besides his educational work he has been promi- 
nent in many professional, civic, and community 
organizations, and has done considerable writing 
for the professional periodicals in his field. 


THOMAS P. GARRITY PROMOTED 


Thomas P. Garrity has been appointed to the 
position of trade and industrial education super- 
visor in Detroit. With minor changes in assign- 
ment, he will assume the same responsibilities as 
the late Carl E. Karlstrom, 

Mr. Garrity came to Detroit as a vocational 
teacher in 1921. He has taught shopwork and 
drawing in various schools and on all levels. In 
1929 he was made head of a vocational depart- 
ment in charge of shops, drafting, home economics, 
and commercial work in the Condon Intermediate 
School, Detroit. In 1939 he became a counselor 
In 1940 he was assigned to the Vocational Train- 
ing. Program for War Production Workers, on 
which he served as director until 1944, at which 
time he became manager of the_ Detroit. City 
Veterans’ Information Center. 

Formerly Mr. Garrity was an instructor in the 
Hackley Manual Training School in Muskegon, 
Mich., and also taught in the public schools of 
Sheridan, Wyo. He has a master’s degree from 
the University of Michigan and has attended 
Wayne University. 





¢ Jerome E. Leavitt, former instructor of in- 
dustrial arts at Roslyn Heights, N. Y., and pres- 
ent instructor at the Sperry Service Schools, has 
entered the rapidly growing field of technical 
writing. 

He was born in Verona, N. J., and secured his 
early education there. Later he attended and was 
graduated from the New Jersey State Teacher's 
College from which he received a B.S. degree. His 
postgraduate work, leading to an M.A. degree, 
was completed at. New York: University. 

His activities since college have been of a varied 


nature. Mr. Leavitt has given demonstrations in 


teaching methods at the New York Play School; 
he has been director of arts and crafts at Camp 
Kingsley for six years; he has written numerous 
articles for magazine publication on industria! 
arts and education; and he is now completing 


(Continued on next page) 
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From 1936 to 1940, Mr. Bowler was director 
of the Rhinelander, Wis., School of Vocational 
and Adult Education. In 1940 he became 
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entering 

War Production Training Program in 1942. 
Mr. Bowler is well known throughout Texas, 
Louisiana, and New Mexico for his work in 


throughout Wisconsin and 
Cartes R. Frencu, public relations aouier 
of the aay ag = Products Industries, Inc 
Washington, D. C., has resigned. 
He thas held this position since. 1941 and is 


a appoin 

ager of the Washington, D. C., office of ~ 
American Forest Products Industries, and M. O. 
CHENOWETH, manager of the New York office. 

4 Louis V. Newxrex; director, Bureau of In- 
dustrial-Arts Education, Chicago, Ill., taught a 
summer-school course in administration of indus- 
trial arts, and one on arts and crafts in the 
elementary school, at Boston University. 

¢ Paut J. Fix, who has served vocational 
education for 40 years, resigned June 11, me as 
co-ordinator for trade and industry at the Osh- 


kosh School of Vocational and Adult Education, 


Oshkosh, Wis. 

Carr. Franx R. Stepp was appointed as suc- 
cessor of Paul J. Waa’ persitiee tal te aceey 
will release him before Sept. 1. 

4 H. A. Scxuttz, teacher of cabinetmaking a 
the Oshkosh School of Vocational and Adult Pa 
cation, Oshkosh, Wis., has resigned to return to 


co. . 
4 A. L. Nuwrz resigns as director of the Man- ~ 


itowoc School of Vocational and Adult Education, 
Manitowoc, Wis., after 24 years of service at the 
school. His resignation took effect July 1, 1945. 

Mr. Nimtz was a high school principal and 
supervising teacher of Wisconsin grade schools for 
12 years before coming to Manitowoc. 

4 The administrator of the Wage, Hour. and 
Contracts Division of the U. S. _ Department of 


Burt.N; Ossurn, of Millersville, Pa., as a mem- 
ber of the Advisory ee on Rural Re- 
habilitation Handicraft. Dr. Osburn is director 
of industrial arts at the State Teachers College. 


gry eels ine em lm pce 


trial arts at Audubon, Iowa, for the coming 

Mr. Stark is a graduate of State Teachers Col. 
rete As S Meee Te Com 
c rom the U.S. 'y ‘orps. - 
Py hee W. Letcu, who had taught mathe- 
— for 32 Mey at the fl aied Armour Institute 

Technology, Chicago, Il recently. 

4 Frep W. ZIEGENHAGEN, vice-principal of the 


: ] Milwaukee, Wis., 
was elected president of the Industrial and Edu- 
» Association for the year 
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514 SUBJECTS 


32,567 


LIGHTED PICTURES 


Now Ready 


TO HELP INSTRUCTORS 


IS extensive library of discussional slidefiims These are only a few 
covering a wide range of subjects has been of the Kit-Sets 


skillfully prepared and is specially designed for 


of Discussional Slidefilms 


Discussional slidefilms will not only help you do a available 
better job in class instruction, but will also con- 
serve your time for future planning and other © Automotive 


important instruction activities. 
Each film contains clear, carefully planned, 


Mechanical Training 
@ Aircraft Mechanics 


graphic illustrations and description—arranged @ Bench Work 


to teach. To the individual student they register 
a clear, visual impression. For the class as a 


@ Machining 


whole, all can see the large, projected lighted  @ First Aid 
pictures—with each picture held on the screen @ Mathematics 


as long as needed, permitting the instructor to 
give special emphasis and to present pertinent 


@ Basic Electricity 


supplementary information. @ Physics 
Write today for detailed catalog information or @ Safe Practices 


any other special information you may be 


in Woodworking 


interested in obtaining. @ Oxyacetylene Welding 


10-DAY TRIAL 


Jam Handy Kit-Sets 
are sold on a ten- 


day trial. © 


. 
FREE CATALOG 


Write for Catalog of 
Slidefilms and 
Motion Pictures. 
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H. SHELDON & COMPANY 


MUSKEGON, MICHIGAN 
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4 ArtHuR Mawninc, of Steubenville, Ohio, has 
been elected to teach industrial arts in the Gary, 
Ind., school system. 


ference was called to acquaint té 
istrators, and board members with?# 
Audio-Visual materials and the latest t 
for their effective utilization. 





INDUSTRIAL ARTS AND 
VOCATIONAL EDUCATION 


At the 1:30 p.m. session, Mr. W. C. Petty, 
superintendent of the Lake County Schools, intro- 
duced Dr. Stephen M. Corey of the University 
of Chicago, as co-ordinator for all of the con- 
ference discussions. 

The first. speaker, William F. Kruse, film man- 
ager, Bell & Howell Company, discussed “The 
Use of Sound Films and other Visual-Aids‘in In- 
dustrial Education.” 

He was followed by W. Roger Zinn, educational 
consultant, The Jam Handy Organization, who 
spoke on “The Use of Slide Films in the Class- 
room.” ~ 

Then W. A. Wittich, acting director, Bureau of 
Visual Instruction, University of Wisconsin, chose 
for. his address ‘The Teacher’s Responsibility 
With Reference to Methods of Introducing, us- 
ing, and Following Up the Teaching Film in the 
Classroom.” Lieut. James W. Brown, Officer-in- 
Charge, Training Aids Section, Ninth Naval Dis- 
trict Headquarters, explained “The Use of Visual- 
Aids in the Navy:” 

After the dinner, in the evening, Harry E. Erick- 


= 


son of the Radio Corporation of America, spoke 


> on “Getting Acquainted With Your 16mm. Sound 


Projector,” and W. A. Wittich, ‘and Carl F. 
Mahnke, Vocational Guidance Films, Inc., gave 
a demonstration on the use of films. 


FINISHING A GALVANIZED FREEZER CAN 

No. 1112. Q.: I would like to know how to 
finish galvanized metal. I have completed a 
sharp freezer which has an inside container of 
22-gauge galvanized metal. The paint or finishing 
material covering this metal will be exposed to 
temperatures as low as 35 below zero and will 
come in contact with moisture from the frost 
which collects on the coils. 

I am interested in putting on a white finish if 
it is not too long and tedious a job. If it does 
take too much time I shall be interested in just 
a coat or two of aluminum paint.—W. W. B. 

A.: The galvanized metal container for the 
quick freeze unit should be finished with as few 
coats of material as possible, in order:to compen- 
sate for the very great contraction and expansion 
which takes place under the normal operating 
conditions. Heavy coatings will not react in har- 
mony with the metal and will tend to peel off. 

If supply conditions were at all normal I should 
suggest that a single coat of aluminum paint be 
used but since there are only inferior grades of 
this finish available, I hesitate to do so. If the 
owner, however, does have some prewar mate- 
iral on hand that is not ready mixed then it may 
well be used. Clean the metal with a cup of 
Oakite or Tromete in a gallon of hot water, 
scrubbing out all corners with a brush and rags. 
Sponge well after drying, using rags saturated 
with denatured alcohol as a final precaution to 
get all traces. of oil, etc., from the metal. Then 
apply a sprayed coat of aluminum i in spar varnish, 
of the four-hour type, and let dry until well 
hardened using a warm air blast at the last if it 
can be arranged. 

If the aluminum method is not feasible, then 
give the metal the two washes mentioned above 
and then brush or spray on a coat of Pratt & 
Lambert Brown Oxide Metal Primer of the oil 
type. This is all that is necessary but after. drying 
hard, a coat of four-hour ename] may be used if 
wanted. There is no necessity for a fancy finish on 
the inside of this case. What it needs is simply a 
coating for metal protection.— Ralph G. Waring. 


News Notes 


¢ Consumer goods are now available through 
the Surplus Properties division of the Department 
of Commerce. 

These goods have been segregated into nine 
groups in the following order: 

1) General hardware; (2) electrical appli- 
ances; (3) construction equipment; (4) textiles 
and wearing apparel; (5) office and industrial fur- 
niture; (6) paper and office supplies; (7) house- 
hold refrigeration equipment, tableware; (8) 
plumbing and heating supplies; and (9) photo- 
graphic. and optical products, radio receivers. 

The. merchandise will be distributed throughout 
the fifth region of the Surplus Properties division. 
The region covers Illinois, Mi , Minnesota, 
Wisconsin, and North and South Dakotas, 

Commodity specialists in each of the above 
groups are now being sought by the Surplus 
Properties division to plan and direct the sales of 
these goods. Salaries range from $4,428 to $5,228 
a year, including overtime. 

Application for these positions should be made 
through the U. S. Civil Service Commission local 
boards, or the regional office at 433 W. Van Buren 
St., Chicago 7, Ill., or most first or second-class 
post offices. 

4 Dr. Henry T. Heald, ‘president of Illinois In- 
stitute of Technology, announced the receipt of 
an initial espa of $15,000 from the Ohmite Man- 

Continued on next page) 
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(Continued from previous page) 
to be used for the establish- 


ufacturing Company 

ment of a laboratory for the 

ment of electrical and an 

ee ee a ee 
electrical measurements for the 


are Dr. H. A. Leedy, Dr. W. A. Lewis, Dr. 
Thomas C. Poulter, Raymond E. Zenner, and 
Dr. James S. Thompson. 

¢ Titled “The Manufacture of Dies,” a new 


education has been announced by the department 
of education of the University of Chicago. It 
will be offered, beginning with the summer 
quarter, to any student in education who has 
received his master’s degree, either at Chicago 
or elsewhere. 

This examination will provide a diagnosis to 
determine the student’s competence to do the 
type of work required for the program of the 
doctor’s degree, both in the general and special 
fields, and will permit better planning of pro- 
grams leading to the degree. 

Programs of doctoral study have been arranged 
to provide preparation for the major types of 
professional services in universities, colleges, 





such quantity to guarantee speedy erection. 
4 A new course in plastics will be offered stu- 


1:2 RATIO 





For Adequate “Skill’’ Instructions 





“() NE lathe for each two students” has become an 
accepted equipment standard in leading vocational education 


departments. 


It’s a major shift from a decade or so ago when theory 
in shop methods was given the greatest emphasis. 


Modern educators now agree those students gifted with 
mechanical skill should be given every opportunity to develop 
along the lines in which they can serve society most usefully 
— and happily. And that simply means enough equipment in 
the shop so that each one can get sound practical; experience 


in machine tool operation. 


Atlas had this in mind in developing a low cost “team” of 
precision tools to help vocational educators meet the modern 
school shop equipment needs. Send for the new 1945 Catalog 
to help you plan for the time when war needs have been 
supplied. Atlas Press Company, 971 N. Pitcher St., Kalamazoo 


13D, Michigan. 


litlas. 


TOOL TEAM 


FOR 
SMALL-PARTS MACHINING 





has ruled that high school students in rural areas 
may now take approved vocational correspondence 
courses and apply up to 15 credits, earned 
through these courses, toward a high school 


1, Courses are limited to those of a vocational 
nature which cannot be offered in the regular 
program of studies. . 

2. Only students in the last three years of high 
school are admitted to such courses and must 


a time and can receive only 15 credits in all from 
such courses toward a high school diploma. 

4. The courses utilized under this plan shall be 
limited to those which the student may use for 
credit toward the high school diploma. 

5. Students will meet daily for one period un- 
der supervision of a teacher who will guide, ad- 
vise, and assist in instruction. 

6. All expenses of these courses shall be paid 
by the school district. 

4 The fifth edition of “Erpi Classroom Films 
Correlated with School by Dr. H. A. 
Gray, to help teachers and administrative officers 





on how to use the classroom film to best ad- 
vantage, has just been released by Encyclopaedia 
Britannica Films Inc. 

The suggestions contained in this book are a 
result of more than fifteen years of research in 
the production, evaluation and utilization of 
classroom films. The information in the bulletin 
is intended to bring to the attention of teachers 
the value of the sound motion picture in class- 
room teaching. 

The service bulletin is being distributed free 
upon request, by Encyclopaedia Britannica Films 
Inc., Chicago, Iil. 

# Based on the major premise that farming is 
a basic industry, a bulletin on guidance for rural 
youth, entitled “Matching Men and Farms” has 
just been issued by the U. S. Office of Education. 
The new publication, Vocational Division No. 
229, Occupational Information and Guidance 
Series No. 12, is addressed to school counselors. 

Thé five chapter headings of the bulletin are: 

(Continued on page 38A) 
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New Products — Publications 

















GEAR PULLERS IN MATCHED SETS 

A series of three sizes of standard pullers with 
maximum jaw capacities of 4% in., 8% in., and 
14 in. are available from Snap-on Tools Corp., 
Kenosha, Wis. In addition, the small and medi 
sizes are also to be had in the slide-hammer design, 
or they can be furnished with all parts necessary 
for use as either standard or booster hammer 
pullers, providing perfect adaptability of the 
puller to the characteristics of each pulling job. 














Gear pullers in matched sets 


The yoke and jaw construction is identical on 
all models with a powerful, spring-controlled jaw 
lock designed to give a safe; slip-proof, and tip- 
proof grip on the part to be pulled. 

For further information write Snap-on Tools 
Corporation, Kenosha, Wis. 

For brief reference use IAVE—710. 


STANLEY-CARTER ROUTER NO. RS4A 


Stanley-Carter Router No. RS4A is now 
offered in an improved design. The motor casing 
is threaded and turns in the router base for ac- 
curate, quick, and safe adjustment to exact depth 
of cut. Used in the base, RS4A Router performs 
all routing operations in wood and plastics. The 
motor unit alone, used with various accessories, 
can also be used for carving and shaping. 





Stanley-Carter Router 


Printed folders on RS4A Router and Bits and 
Cutters will be sent upon request. Stanley Elec- 
tric Tools, Dept. C., New Britain, Conn. 

For brief selorenes use IAVE—711. 
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NEW THREE-PURPOSE WELDING ELECTRODE 

A new combination type welding electrode, 
Airco No. 315, designed to produce horizontal 
fillet welds with flat or slightly concave profiles 
and concave fillets in the fiat position, as well as 
satisfactory deep fillet and deep groove, has been 
announced by Air Reduction, 60 East 42nd St., 
New York 17, N. Y. 

Usual applications for the new electrode include 
pressure vessels and their connections, heavy ma- 
chine weldments, structural assemblies such as 
trusses, built-up girders and connections, and 
practically all heavy steel assemblies where high 
= quality is important. : 

brief reference use [AVE—712. 


CARBIDE OFFERS NEW LUBRICANT 


A new internal combustion engine lubricant 
promising unusual advantages over mineral oil, 
particularly for cold weather use, has been an- 
nounced by Carbide and Carbon Chemicals Cor- 
poration, a Unit of Union Carbide and Carbon 
Corp., 30 E. 42nd St., New York 17, N. Y 

The lubricant can be manufactured to any 
desired .viscosity and is. wax free. Pour points 
vary from —30 to -80 deg. F. Flash points range 
from 300 deg. F. up. The new materials have 
densities approximating that of water. Carbon 
residue values are less than 0.01 per ‘cent, re- 
gardless of viscosity. The lubricant is characterized 
by low change of viscosity with change in tem- 
perature, having viscosity indices in the range of 
140 to 160. 

The new lubricant contains no petroleum oils. 
Its use in internal combustion engines has been 
studied for several years in a large number of 
vehicles which have covered a total of over one 
and one-half million road miles. Large quantities 
are being used in military equipment. 

These new lubricants practically eliminate sludge 
and varnish formation in the engine. Wear of the 
moving parts is in line with wear experienced with 
ordinary mineral oils. Ease of starting in cold 
weather is an outstanding advantage. Greases 
having unusual high and low-temperature prop- 
erties also have been prepared from these lubri- 
cants. 

At the present time the sale of these lubricants 
is restricted to war uses. 

For brief reference use !AVE—713. 


NEW SOUTH BEND LATHE CATALOG 


South Bend Lathe Works newest Catalog 9-G, 
just off the press, illustrates in full color and 
completely describes its line of 9-in. engine lathes 
and toolroom lathes. Also shown are their 9-in. 
precision turret lathes which have %4-in. collet 
capacity. These models are well suited for the 
production of small precision parts, for exacting 
toolroom work, and for general and specialized use 
in machine, maintenance, repair, and laboratory 
shops for the working cf all metals, plastics, and 
other machineable materials. Lathe tools, acces- 
sories, motors and controls, and attachments for 

classes of work are illustrated and described 
in detail. 

A copy of this 36- -page Catalog 9-G will be 
mailed upon request by addressing South Bend 
nig e — 178 E. Madison St., South Bend 
22, ¥ 

For brief reference use IAVE—714. 


INSTALLATIONS . 

Designed to show architects, school boards, 
church organizations, and others how to plan or 
adapt rooms for showing of motion pictures or 
other visual aids for instruction or entertain- 
ment, a booklet entitled “Architects’ Visual Equip- 
ment Handbook” has just been published by the 


_Educational Division of Bell & Howell Company, 


Chicago. 

While the booklet makes recommendations pri- 
marily for the school classroom and auditorium, 
the fundamentals of design are adaptable also to 





_ of the firm. Since 





cago 45, Ill. 
For brief reference use IAVE—715. 


GRAPHIC-ARTS BOOKLETS AND FOLDERS 


* Interesting and profitable reading for teachers 
of printing will be found in the two monographs 
entitled “Graphic Arts,” and “Curing by Print- 
ing.” These two booklets are published by Amer- 
ican Type Founders, Department of Education, 
Elizabeth, N. J. 

The last one mentioned is especially valuable 
at this time when occupational therapy is so 
necessary in the rehabilitation of the thousands 
of young men coming home after having been 
wounded in the war. 

This firm also has issued two four-page planning 
aids for those who are confronted with the task 
of laying out and equipping printing shops for 
occupational therapy students. 

Plan No. 4-OT includes layout and complete 
specifications for equipment and supplies re- 
quired to accommodate from four to six students. 

No, 6-OT is desi for 8 to 16 students, and 
No. 12-OT for 12 to 15 students. 

Besides the afore-mentioned two folders on 
layouts and specifications, the firm can furnish 
five similar folders on various sized’ classes for 
junior high school print shops, five for senior 
high schools, and four for planning print shops 
for trade wedges ams classes. 

For brief reference use IAVE—716. 


STUDY COURSE ON SCIENCE OF MEASUREMENTS 


A correspondence ‘course under the name of 
“Science of Measurements” has been announced 
recently by DoAll. 

It consists of eight pamphlets which present 
the advances of the science of measurement from 
the early crude methods to the present highly 
scientific means where measurements to a 
millionth of an inch are within the reach of 
the mechanic. 

Each of the‘ pamphlets contains questions to 
help the student and there also are answer sheets 
so that the home student can check himself. 

The titles of the books are: Progress in Preci- 
sion; Inspection and Care of Gauge Blocks; The 
Uses of Gauge Blocks; Accessories of Precision; 
The Sine Bar and Its Uses; Measuring to a 
Millionth With Optical Flais; The DoAll Com- 
parator and Threads and Gears; and The Mobile 
Inspection Unit and How to Set Up a System. 

For further information address Continental 
Machines, Inc., 1301 Washington Ave., S., 
Minneapolis 4, Minn. 

For brief reference use 1AVE—717. 


BOOK TWO OF THE MILLING PRACTICE SERIES 


A new 83-page booklet, Book Two of the 
Milling Practice Series, entitled “The Milling 
Machine and its Attachments,” has just been 
published by the Kearney & Trecker Corporation 
of Milwaukee. 

It is divided into nine per oagdhaoe and covers the 
knee and bed types of milling machines, their 
attachments, and their operation. Complete cx- 
planations and numerous illustrations make it 2 
valuable aid in the education and training of 
shop personnel. 

Copies of the booklet are available on requcst. 

The Kearney & Trecker Corporation also has 
available a limited number of booklets entitled 
Beton Enterprise.” This booklet prs the three 

rize winning essays submitted by the E.MS. 

<Maaleaiiaen Boagcrapsnsie « and Sales) group 

the expression of opinions comes 

hae average citizens rather than from experts, 
book presents decidedly reading. 

want available, these Madar cant bs Obtained 


Fer belek reference use IAVE—718. 
(Continued on page 36A) 












he G. I. Program Enables Schools to Do 
TWO BIG JOBS AT ONCE 


Have You Everything You 
Need. to Do it Right? 








As more and more service men and women are being returned to civilian 


‘life, the training job to be done by America’s schools becomes bigger and 


more important. 


As far as can be humanly avoided, not a single man, or woman, should 
be kept waiting for the training they select — because of lack of equip- 


ment, or machines, or supplies. 


And remember the Program gives your school not only the opportunity 
of playing a major part in this great training achievement, but at the 
same time the opportunity for establishing a modern, fully equipped 
training department such as every school wants to have. 


Avoid having too little too late by going 
through the B-G catalog right now, and 
making up your list of the equipment, ma- 
chines and supplies you need. Then, to save 
‘duplicated effort and speed deliveries, order 


all you need at one time. 


BRODHEAD-GARRETT CO. 


‘Supplying Defense Training Needs to Schools in All 48 States” 
CLEVELAND, OHIO 








Help your students 
make Attractive Signs : 
like these ; 








For CRAFTSMEN in the making | eal) El — 


You set a good example, when you use Weldwood Glue in ia . mall 
your classes . . . for students learn the modern, quick way of Sie 


making joints that are stronger than the wood itself... ih f . 
joints unaffected by hot radiators or damp cellars. a pi . & ae E 
You are giving your classes practical knowledge that will benefit on MEE — 


them later, since this is the glue they'll use when they put oe - scrate 
their knowledge to work. Perr nr | ri 





Weidwood Glue is a favorite with woodworkers everywhere. 


This modern plastic glue is cold-mixing...cold-spreading... USE THE RS4 A STANLEY-CARTER ROUTER 


cold-setting. Weldwood Glue comes in powder form, easily - 
and quickly mixed with ordinary tap water, to form a smooth, ; ‘ . : Ans 
easily spread, tremendously strong bonding agent. YOUR CLASSES will get a big “kick” out of making 
Available in 1% oz., 344 oz., 1 Ib. and 5 Ib. cans at hardware “— to be used in the classroom and school. Interest- punch 
stores and lumber yards and 10 lb. and 25 Ib. cans and 100 ing variations can be made with this Router —signs or ha 
Ib. drums from your supply dealer. with raised or recessed letters—and recessed letters cuttin, 
can be filled with various colored wood fillers for con- Q. « 
trast. The work can be done with a wide variety of press. 
















sizes | 


For full information and sample, mail the coupon. 


woods, plastics or soft metals. =. 
BIG THING about the Stanley-Carter Router is its e there 
of use and adaptability. It makes complex cutting jous mgs 
W & LDWO (@) D much easier... better. The 18,000 r.p.m. of its ¥% h.p. Thig * 


PLASTIC fusine motor gives fast, smooth workmanship. The microm- mounti 
eter adjustment makes cutting to exact depth easier, which 


— WATERP ROOF G LUE quicker, and safer. Lower prices on the new RS4A The sk 
Router are now in effect. If you haven't one of these wy 7 


UNITED STATES PLYWOOD ge Industrial Adhesives Routers in your shop, or want more of them, write for hue? 





Division, Dept. 209, 55 West 44th Si New York 18, N. Y. complete information. Stanley Electric Tools, Stanley- rivets 
Please send literature, prices and of Weldwood Glue:— Carter Sales Div., 112 Elm St., New Britain, Conn. them o 


Name sition | Q. 4 
— # CARTER TOOLS wn 


My Regular Source of Supply i: a Tange f{ 























VOCATIONAL EDUCATION commor 



















































spay from page 83 of the 
» 1945, issue). 

Q. 34. News the various types of sheet 
metal hammers. 

Ans. 1, Riveting 2. Setting 3. Raising 

Q. 35. What are riveting hammers? 

Ans. Hand tools used for riveting and light 
chiseling. They are made in sizes from 3% to 
1% inches measured across the face. 

Q. 36. What are setting hammers? 

Ans. Hand tools used to peen or set single 
seams down tightly on lids, bottoms, etc. 

Q. 37. What are raising hammers? 

Ans. Hand tools used to raise soft and semi- 
soft metal to curved shapes. 

Q. 38. What is a mallet? 

Ans. A hammerlike tool’made’ of hickory, 
rawhide, or rubber used for pounding down 
seams and forming sheets over stakes. The 
mallet will not dent or mar the metal like a 
steel hammer. 

Q. 39. What are solid punches? 

Ans. Metal tools, which range in size 
from %.to % in., used to make holes in 
metal 


Q. 40. State the use of the Whitney lever - 


punch. 

Ans. The Whitney lever punch has largely 
taken the place of the hand type solid punch. 
This punch makes a clean sharp hole, free 
from burrs, and will punch heavier sheets with 
less time and labor. 

Q. 41. What is a center punch? 

Ans. The center punch is used for locating 
holes to be drilled as well as for various 
markings, punching, and locking operations. 

Q. 42. State the use of the scratch awl 
or prick punch. 

Ans. The awl or punch is used for layout 
work on sheet and plate. Do not use the 
scratch awl or prick punch on aluminum alloy 
sheet as the surface of the metal must be 
kept free from scratches to prevent fatigue 
failure. 

Q. 43. What is a hollow punch? 

Ans. A hand tool used for cutting circular 
holes in sheet metal. This tool is made in 
sizes from % to 3% in. In using the hollow 
punch, the work should be placed on a lead 
or hardwood block to avoid chipping the 
cutting edges. 

Q. 44. State the use of the Rotex punch 
press. 

Ans. The Rotex quick change type of 
punch press may be used to advantage where 
there is a large amount of work being done 
necessitating the punching of holes in quanti- 
ties, such as in baffle plates for fuel tanks, etc. 
This type of machine has a variety of 
mounted punches and shears any one of 
which may be put into operation instantly. 
The shears will cut 16 gauge metal and cuts 
may be started at any point on the sheet. 

Q. 45. What are rivet sets? 

Ans. A metal hand tool used for drawing 
rivets through sheet metal and for heading 

ver. 


em 0 
Q. 46. What is a hand groover? 
Ans. A hand groover is a metal tool used 


for grooving or creasing seams of material a 


be grooved by machine. These groo 
from. 3/3 3/32 to 19/32 in. in width, ee 
may. be used on steel as heavy as 22 gauge. 
Q. 47. What are the shapes. of the chisels 
used fon sheet metal work? 
Ans. Either flat or hexagonal.‘ The most 
common type are from 3% to 9%" in. wide. 
Q. 48. What are extension leg dividers? 








PLASTICS 
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KIT 








| Daa the thrill of making things 


Master Craftsmen— 


Ideal for Instruction and Class Work 


of these fascinating, scarce materials. 


Plexiglas! Bakelite !—as well as Plywood in rare woods and unusual thick- 
nesses! You get all the materials listed at the left, below, in Kit No. 15 at less 
than 24 regular catalog value! Ideal for class projects and general shop in- 
struction. Also excellent for vocational rehabilitation work and therapy. 





YOU GET 

ALL THIS 

With Kit No. 15 
PLEXIGLAS 
BAKELITE 


AIRCRAFT 
PLYWOOD 


ART COLORS 


PLASTIC 
CEMENT 


PLASTIC 
DYES 
FRANKLIN 
GLUE 


WORKING 
DRAWINGS 


These Kits are 
projects" ats 








BIGGEST 





TO HOME 
CRAFTSMEN 





Send your | 
; Kit No. 1 ($1.50 v; r $1.25, plus postage) 

Kit No. 2 ($3.00 va for $2, plus postage) J 

Kit No. 15 ($7.70Bulue for $4.95, plus postage) | 

Send C.O.D. sS Send bill to school | 

EE SESS aia Rai ER se ee 


VALUE 


EVER OFFERED 


CARMEN-BRONSON CO., 
165 East Third Street, Mt. 


SPRL a A ee eae Lae AE State... 


Plans and Drawings for Making Many 
Beautiful, Useful and Valuable Projects 


crammed chockful of new ideas, plans and 


easy-to-follow directions for making many artistic and salable 
. novel ci 
accessories, knife hol 
struction Sheets on Plastics and How to Work them are also 
included. Describes various kinds and applications. Tells how 
to cut, file, mould, bend, sand, drill and polish each type. 


tte boxes, modern desk and vanity 
= , trays, etc. FREE BOOK and In- 





SEND NO MONEY 
Just clip, sign and 
mail coupon today. 
We will send your Kit 
by return mail. When 
postman delivers it, 


KIT NO. 1 
Full pound Asst. 
Plexiglas with Ce- 
ment, Plans & Full 
Instructions. 
deposit with him price Only ..................$1.25 
of kit, plus charges. 
Keep and examine Kit 
for 5 days at OUR 
RISK. Then, if not 
more than delightci 
with it, return it for 
refund of the price in 
full! CARMEN- ment, 3 dyes, Plans, 
BRONSON CO., Dept. | Instructions. 
9V, 165 E. Third St, | Only $2 
Mt. Vernon, N. Y. 























KIT NO. 2 
Full pound Asst. 
Plexiglas with Ce- 


























iV 
Bnon, N. Y. 
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Ans. These dividers designed for sheet 
metal work are made of high grade, tempered 
steel. One is adjustable and can be taken out 
and used as a scratch awl. 

Q. 49. What are sheet metal pliers? 

Ans. Sheet metal pliers are flat nosed 
for regular operations and round nose for 
radiator and bead work. 

Q. 50. What are hand seamers? 

Ans. These tools are usually classed with 
pliers. They have a wide blade for making 
seams and “bends by hand where a machine 
could not be used conveniently. 

Q. 51. State the use of a circumference 
rule. 

Ans.- This rule is made of high grade steel 
graduated in eighths of an inch. The bottom 
edge shows the exact circumference of a 
cylinder by referring to the required diameter 
mark on the upper edge. For example, if the 
circumference of a cylinder 5 inches in diam- 
eter is desired, directly below the 5 inch 


‘mark on the regular scale will be found 1534 


inches, which is the required circumference. 
On the opposite side of the rule are measure- 


ments for straight and flaring pails, flat or 
pitched tops, and liquid or dry measures. The 
tool may also be used as a steel square. 

Q. 52. State the use of a wire and sheet- 
metal gauge. 

Ans. It is used for measuring the diameter 
of wire and the thickness of sheet metal. The 
most common form of wire gauge is a cir- 
cular disk with slots. The slots are numbered 
to indicate dimensions and measurements 
taken by inserting the sheet metal or wire into 
the slot. 

Q. 53. What are soldering coppers? 

Ans. Soldering coppers are forged from 
solid bars of copper and have a short iron 
shank set in the copper. To this shank is 
attached a wood handle. They are available in 
sizes ranging from ‘1 to 5 lbs. The soldering 
copper or iron is used in the process of 
joining two pieces of metal together’ by means 


of an alloy. 
(See Aircraft Sheet-Metal Work, page 38A) 
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Penciltex Pencil Cloth Assures Better Reproductions 


Penciltex is more durable than tracing cioth. 
The velvety smooth surface is moisture resi- 
stant and extremely sensitive to your favor- 


ite hard drawing pencil. Any drawing on 


permanent Penciltex produces superior prints 
because of the ultra transparency. It is sound 
economy and good insurance to invest a 


little extra today for better records tomorrow. 


‘~. The Frederick Post Company 


tabard AVONDALE AVE. 


* CHICAGO 18, ILLINOIS 


ORTROIT HOUSTON + CHICAGO - LOS ANGELES * MILWAUKEE 


NATION WIDE 


BLUE PRINT PAPERS - KINDRED SENSITIZED PRODUCTS 


NETWORK OF POST DEALERS 








(Continued from page 32A) 
THE FLEET-WELDING METHOD 
A new method for increasing the speed of 
welding mild steel called “Fleet-Welding” is de- 
scribed in a 48-page booklet just published by 


The Lincoln Electric Co., Cleveland, Ohio, 
world’s laregst producer of arc welding 
equipment. 


Some of the important subjects covered in this 
manual include: using arc force to increase weld- 
ing speed; effect of penetratoin on welding costs; 
cost reduction with “Fleet-Welding”; factors 
affecting production speed, and general informa- 
tion for use of procedure tables. The manual also 
carries complete information with corrective 
suggestions on the procedures used for butt, 
fillet, and lap welds. Several pages are devoted 
to the procedures used in welding 18-gauge to 
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10-gauge sheet metal with tables giving electrode 
type and size, le polarity, current, arc 
speed, pounds of electrode per foot of weld and 
recommended fit up for butt welds, fillet welds, 
lap welds, corner welds, and edge welds. 

In addition to the booklet’s 29 photographs 
and drawings, the bulletin carries procedure 
tables which list’ plate thickness, electrode size, 
current, melt-off rate, arc » number of 
Passes, feet of joint welded per hour, and pounds 
of electrode per foot of weld. 

This manual is available on request from The 
Lincoln Electric Co., Cleveland, Ohio. Ask for 
bulletin No. 440. 

For brief reference use IAVE—719. 


ALCOA LIBRARY — 


An . interesting and helpful booklet entitled © 


lowing motion 
pictures which can be obtained for 16mm. and 








35mm. sound motion picture projectors: Un- 
finished ; Aluminum — Mine to Metal; 
Aluminum Fabricating Processes; How to Rivet 
Aluminum; How to Weld Aluminum; How to 
Machine Aluminum; General Sheet Metal Prac- 
tice; Blanking and nd Piercing; Drawing, Stretching, 
and’ Stamping ; and Shape @; and 


The booklet also gives very explicit directions 
on what preparations must be made to put on 
an effective show. 

Available educational booklets and visual aids 

described. 


NEW WELDING CHART 
An entirely new and informative wall chart, 
illustrating the basic characters of welding sym- 
bols recommended as American Standard by The 
American prgren baa has been published by 
soggy Troy 1, Ohio. 
the welding industry 


the symbols, numerical and other data, on the 
reference line always has definite significance and 
this is illustrated to show the standard manner 
of placing proper information on the symbols. 

Twenty-three typical welded joints and sec- 
tions, covering butt welds, lap welds, tee welds, 
corner welds, and edge welds, are illustrated. 
Each one is marked with the standard welding 
— applying to that particular joint or 


These symbols provide the means of placing 
complete welding information on the drawings 
and the Hobart Welding Symbol Chart, printed 
in three colors on heavy paper suitable for hang- 
ing on the wall of the drafting room and weld- 
ing booth, will be sent without charge to de- 
signers, inspectors, welding eros, and in- 
structors of welding. 

CELEBRATE GOLDEN JUBILEE 

The Frederick Post Company started fifty years 
ago as a small blueprinting shop in Chicago. The 
firm commemorates its fiftieth anniversary this 
year. The business was founded in 1895 by Fred- 
erick Post, Sr., and was first located at. 218 South 
Clark St. The industry is today represented in 
most of the major cities throughout the country, 
with reproduction and sales offices located in Mil- 
waukee, Detroit, Houston, and Los Angeles. 

W. A. ATKINS HEADS AVIATION COMMISSION 

W. A. Atkins, vice-president: of E. C. Atkins 
and Co., saw manufacturers of Indianapolis, Ind., 
was appointed president of the new Indianapolis 
City Aviation Committee, to be assisted by James 
A. Hogshire, Jr., Shirley D. Murphy, and Joseph 
G. Wood. The appointment was announced by 
Mayor General Robert H. Tyndall. 
















W. A. Atkins 


’ natural geographic location is 4° 
of air routes, east to west, north to 
It is 


also the center of the government aviation exper'- 
ry 







ideal center 
south, and supports a municipal airport. 


laboratory for instrument flying, and has. 


mental 
several sanctioned airports 
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Specify 
HUNT ARTIST PENS 


WHEN YOU NEED PENS FOR 
DRAWING — 12 DIFFERENT 
PENS FOR VOCATIONAL ART 


See SS 
<a ea) 


We invite you to be the judge of the quality of 
Hunt artist and drawing pens. Fill in the coupon 
below and we will send you a range of sample 
pens most likely to be helpful in vocational train- 
ing and drafting. Hunt Pen Company are also 
manufacturers of the famous SPEEDBALL PENS 
and BOSTON PENCIL SHARPENERS. 


MOUNT PEN CO. 


SEND FOR FREE SAMPLES 
HUNT DRAWING PENS 
ane 


~ 
BND <.a0) 6 > 3 uae oss Scas _ Re ae ; 





For Modern Visual Instruction on 


Students are taught the care and use of tools quickly and 
correctly with these authoritative notebook pages published 
by Stanley and sold at cost. The series contains 34 pages — 28 
for woodworking tools —6 for metalworking tools — pages 
are notebook size, 8”x1012”, punched for 2 and 3-ring note- 
books. Order sets or single sheets for your shop today. 
17¢ per set 25c¢ per set 
Yae each (in U.S.A.) Ya each (in Canada) 


[STANLEY] = 


THE TOOL BOX OF THE WORLD 





























MAIL THIS 
COUPON Stanley Tools, Educational Dept., 
New Britain, Connecticut 


Please send ( ) Sets of 34 sheets on Tool Care and Use. 
) enclosed. 





Subject You Teach abe RN 
ND 


Zone... State_______. 











=. . compare a SHELDON S-56 Precision lathe 
with all other 10” lathes in the moderate 
priced field, and you'll find more accuracy, 










more design, 





more cap 
more” quality . 
lathe. 





Heavy bronze 


1” Collet capacity 
11-inch swing 


Double-walled with 44” bed on a 4 drawer steel bench) 
apron which houses an efficient 4-speed (8 spindle 
ie hardened speed) underneath motor drive. 
ecg with full quick change gears, power longi- 
sp tudinal and cross. feeds and standard big 
@ Extreme accuracy lathe features. 
@ Convenient 
controls 
@ Underneath SHELDON MACHINE co., INC, 
pe nowy motor 4244 N. Knox Avenue, Chicago 41, U.S.A. 


@ All Steel Bench 


ty, more con 
. from any angle just more 


The SHELDON S-56 lathe has a bed length of 
56”, with rigid T-girted bed with 2 V-ways 
and 2 Flat ways which are ground and hand 
scraped to oe of both lateral a aes 
alignment. L screws are cut on 
bearings Pratt & Whitney “super 
machine. The S-56 lathe with 56” bed is 
mounted on a rigid 5 drawer steel bench (S-44 


Builders of Good Lathes Since 1919 









“ lead screw . 


Each come 








(Continued from page 31A) 


(1) Need for Selective Procedures, (2) Work of 
a Farm Operator, (3) Determining Farming Op- 
portunities, (4) Factors in Determining the Apt- 
ness of an Individual as a Farm Operator, and 
(5) Steps to be taken by the Counselor. These 
are broken down into analyses of the several 
basic factors of the matching process. 

The bulletin may be obtained from the Super- 
intendent of Documents, Government Printing 
Office, Washington ‘25, D. C., for 10 cents. 

4 A survey by President Raymond Waters of 
the University of Cincinnati, lists the following 
as the 12 largest universities in the United States: 

University of California, Columbia University, 
New York University, niversity of Minnesota, 
University of Mi , University of Wiscon- 
sin, University of Illinois, Ohio State. University, 
University of Texas, University of Washington, 
Northwestern University, and Wayne University. 

4 The work of all 68 pupils in the high school 
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at Centertown, Mo., yielded results when one 
day was devoted to wartime activities, 

While the boys picked 74 bushels of milk weed 

lown and brought in 450 pounds of wastepaper, 

girls: worked in the Vocational Home Eco- 
nomics Department and made 23 dozen cookies 
for the Jefferson City Canteen and two dozen 
toys for the Junior Red Cross. 

4 The industrial-arts department of the Wheat- 
ley High School, Poplar Bluff, Mo., under the 
direction of L. H. Mills, principal, has constructed 
a public-address system which serves all the 
rooms in the building. 

4 The U. S. Department of Labor, Children’s 
Bureau, Washington, D. C., has just published 
bulletin No. 12 on Advisory Standards for 
Foundries, in which are described the jobs that 
are suitable for young workers in the metal-cast- 
ing ustries. 

This little leaflet contains an excellent tabulated 
form. showing what activities in the foundry are 
relatively safe for 16- and 17-year-olds. - 

¢ Gary, Ind., is contemplating the enlargement 
of its q for offering vocational education. 
Two more floors will be added to the present 
Froebel unit. 








Some of the new subjects to be added to the 
curriculum are electronics, radio, metallurgy, en- 
gineering, sheet metal, pipe fitting, salesmanship, 
supervisory training, automotives, and watch 


} For years the University of Nebraska has 
been the only state’ institution authorized to give 
teacher training in Smith-Hughes courses in voca- 
tional agriculture and home economics, but be- 
cause of the demand the state board of education 
has issued authority to the four normal schools to 
offer two. years of this instruction, beginning with 
the fall terms, The last two years will be at the 
state university or any other authorized Smith- 
Hughes institution. 

4 The industrial-arts department of Evansville, 
Ind., sponsored an exhibit of projects made in all 
the shops throughout the city. This exhibit was 
made in the Evansville Public Museum from 
March 4 to 16 inclusive. Featured in this exhibit 
were aluminum and stainless ‘steel projects. This 
affair was ably handled by Paul Jennings. 

4 A course in airplane motor mechanics will be 
offered to junior and senior high school boys, be- 
ginning in September, at Attica, Ind. The board 
has obtained motors from the Federal Govern- 
ment and has employed Robert Isbelle as _in- 
structor. 

¢ The state board of education of Georgia has 


- decided to erect’ 13 area trade schools to provide 


vocational training for its inhabitants. 

State funds will be used until federal funds 
can be secured through the -congressional acts 
now pending. 

4 Copies of Simplified Practice Recommenda- 
tion R192-45, Crayons, Chalks, and Related Art 
Materials for School Use are now available. 

This revised recommendation, effective May 1, 
1945, broadens the scope of the initial recom- 
mendation promulgated in 1942, to include colors 
for drawing crayons, pastels, chalks and model- 
ing clays, also types, sizes, pa , and colors 
for such items as semimoist water colors, dry 
cake water colors, liquid tempera, and powder 
tempera. 

A copy of this booklet may be obtained from 
the office of the Superintendent of Documents, 
Government Printing Office, Washington 25, D. 
C., for 5 cents. 





AIRCRAFT SHEET-METAL WORK 
(Continued from page 35A) 


Q. 54. Name 4 standard shapes of solder- 
ing coppers. 

(1) Regular; (2) Roofing; (3) Bot- 
(4) Hatchet. Electric soldering, irons 
are internally heated. 

Q. 55. What is a fire pot? 

Ans. Fire pots or furnaces are used for 
heating soldering coppers. The. fuels used 
for fire pots are gasoline, charcoal, and gas. 
Used only for externally heated soldering 


irons. 

Q. 56. What is soldering? 

Ans, Soldering is the process of joining 
two pieces of metal together by means of an 
alloy having a lower melting point than that 
of the metal being joined. A minimum amount 
of solder is to be used. 

Q. 57. How does soldering differ from 
welding? 

Ans. Soldering differs from welding in 
that the metals being joined are not melted 
and the joining alloy forms a physical joint 
rather than a mechanical one. 

Q. 58. What does the strength of soldered 
points depend upon? 

Ans. It ds largely upon the nature 
of the solder being used and the temperature 
at which the soldering is done; therefore, the 
degree of strength required for joints must 
be kept in mind in choosing a solder for 4 
certain type of work. 


(To be continued) 
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@ Today’s demand for. Airbrush artists 
at attractive salaries will be multiplied 
many times over in the post-war pe- 

. Whether you already have classes 
ia Airbrush Art, or are planning them, 
you'll want more information about 
Paasche Art airbrushes . . . favorite of 
America’s leading airpainters, illustra- 

tors, cartoonists ... and standard with 
come Manual and Art Schools. 


The Paasche “F” Airbrush pictured 
here is popular with schools because of 
its simple operation and easy adjuet- 
ment. You and your students will like 
it, too. Write for detailed bulletin on 
this and other Paasche Airbrushes and 
the Free Booklet, “Airbrush Art, a 
Course of Study.” 

Paasche Airbrush Co. 
peitorn e eorpst ene 14, Til. 
a co 
Send for 


literature on 
INDUSTRIAL 


110 tie St., 
















spinning metal 
is simplified 
by this modern 


“Oliver” 
Metal 
Spinning 


Lathe 
Instructors find that Metal Spinning 
offers their students unlimited opportunities 
, useful articles 
They the “Oliver” 
Metal scene Lathe with its precision con- 
struction, heavy bed, high grade bearings, 
motor headstock spins 
metals as as 
. it’s also fine for wood and metal 








OLIVER MACHINERY COMPANY 
GRAND RAPIDS 2, MICHIGAN 













GET READY FOR A BIG FALL 


It’s coming — that’s “for sure”! 


The biggest, most promising 
school yeor since the war began. 


If schools in wartime can be called a “sleeping giant,’’ 


then the sleeping 


giant is waking! Title by title the books listed below are being adopted in 


larger quantities for 


and classroom use this year than last. MAKE 


shop 
UP YOUR REQUISITIONS FOR TEXTBOOKS NOW. Get acquainted with 
the leading books in -the field, and place your orders ahead of the tide. 


Every title is now in stock. 


For “on approval” copies, simply ring the numbers in the coupon 
below that correspond to the numbered titles you wish to examine. 


1. WOODWORKING WORK BOOK — 
Nichols and Stiles. Acknowledged leader 
in its i “ae most thoroughgoing, 
economical, fast-action workbook-text- 
er Ba n the w king field. Infor- 
for inners. 

te a ae yt or sgl only 42¢ ea. 


2. GENERAL SHOP HANDBOOK—wWil- 
loughby mberlain. Another 


famous unior-high seed Takes up prac- 
of every common general 

subject. Illustrated tools, proce- 

dures. Paper, 92c—5 or more, 








3. ESSENTIALS OF WOODWORKING— 
Griffith and Cox. Without equal in sim- 
plicity, clearness, completeness of cover- 
age for a standard course in hand — 

working. Hp oe by one of the g 

the 1930's b Geor "e y, Revised 
in s by Ox regon 
syne Cloth, $1.68 5 or more, only 

.26 ea. 


4. WOODWORKING FOR SECONDARY 
SCHOOLS—Griffith and Cox. 


Reviews 

all tools and processes for advanced 

Includes woods and lumbers, 

ines, joinery, turning, inlaying, 

carving, finlhing and furniture con- 

a. Cloth, $2.50—S5 or more, only 
ea. 


5. CARPENTRY—Griffith. Nearly 

00,000 copies delivered or on order for 
USAF og 1... ¢-x" overseas a 
i ly text t takes up iiding 
=o hea in complete detail, L ppenedl base- 
ment to roof, based on actual construc- 
tion by the author. Cloth, $2. 60-5 or 
more, only $1.50 ec. 


6. Same OF BENCH-METAL PRACTICE— 
Giachino Feirer. More are 
letters of roe for this modern, illus- 
trated text on equipment, tools, sup- 
plies, materials, procedures in basic 
metalwork have come from schoolmen 
of all ranks than for F ois other book 
we have published in the metals field. 
Tough paper, reinforced, $1.84—5 or 
more, only $1.38 ea. 


7. SAEET AOR AS. PATTERN DRAFTING 
—Da . In a class by itself. All 
114 problems, typical of trade practice, 
illustrated with photo of finished form, 
developments, step-by-step instructions. 
Paper, $1.76—5 or more, only $1.32 ec. 


8. BASIC ELECTRICITY —Feirer and 
Williams. Prei ion course, senior- 
high level. Most attractive modern 
makeup of any book in field. Military 
problems, shop and laboratory activi- 
ties, summaries, reviews, questions, 
tables, etc., along with brilliantly illus- 
trated information units. Cloth, $1.92— 
5 or more, only $1.44 ec. 


9. JUNIOR PRINTING — Lush. Every- 
where the comeback of interest in print- 
ing is being noticed. Help the cause 
pecs with the only modern te 

for junior-high stu- 
dents on the market! Paper, 68c— 
5 or more, only 51c ea. 


ae THE PRACTICE OF PRINTING — 
‘otk. World-famous printing text, sell- 
te better in ever, despite every han- 
dicap. Carefully devel in every de- 
tail for training at the high-school level, 
with high- equipment. No serious 
Copy. Sloth ve 2 should be without a 
.25—5 or more copies, 

om 3 $1.69 hes 


11. ELEMENTARY PRINTING JOB 
SHEETS—Pokk. Fundamentals of hand- 
ox by and makeup, based on the text- 
the same author. Worked out 

in job Yorm for junior-high level. Very 
Pifty-one ~ bg A rt of the country. 
68c—5 or more sets, 


tg ns DRAWING PROB- 
LEMS—Berg and Kronquist. Has been 
called the 7 most flexible course for the 
beginner ever offered. Famous for its 
“learning by demonstration’”’ method of 
instruction. Paper: Part |, for first 
ee pec 5 or more, only 44c ea. 

rt same price. ik te paper, 
$1 50. ‘bape cloth, $1.7 


13. BEGINNING smeeiiiansinals DRAW- 
ING—R Organized on the infor- 
mation-unit, job-unit plan—only book 
on drafting so designed. Modern s 
every unit clearly marked, easily fol- 
lowed. Second large printing since re- 
vision. Cloth, $1.80. Paper, $1.12 — 
5 or more copies, only 84c ea. 

14. PROBLEMS IN BLUEPRINT READ- 
ING—Castie. A thoroughly proved work- 
book for simplest, fastest instruction in 
learning to read ee drawings with- 
out any previous k ledge of subject. 
Vast numbers used in war training. Pa- 
per, 96c—5 or more, only 72¢ ea. 


ts LEARNING TO READ yw 
AWINGS — Bartholomew and 
successful lesson book for teaching 
Me its of eighth and ninth grades to 
read mechanical rmstngs wi aid 
of instruments. r an innovation 
in the field, med in larger and larger 
numbers each semester for general 
[. Paper, 48c—5 or more, only 


ec. 
16. tg PROBLEMS IN ME- 
CHANICAL DRAWING -— Bennett. 


Marked by _ clarity and simplic- 


ity. Especially designed for junior-high 
mental approach. Every step reasoned 
out and firmly established; principles 


clearly set up. Paper, 56c—5 or more, 
only 42¢ ea. 

17. MACHINE DRAWING PROBLEMS— 
Berg and Elleson. All problems are prac- 
tical and typical of actual machine 
work. All standards revised for current 
requirements. Drawings and information 
conform with Association tongorss 
Complete beginning course. Cloth, $1.96. 
Paper, $1.24—5 or more, only 93¢ ec. 


18. MECHANICAL DRAWING FOR BE- 
GINNERS—Bailey. Fundamentals of how 
to make working drawings—explained 
in a compact series of practical prob- 
lems showing step-by-step examples of 
learning details. A g , fast course, 
Paper, 48c—5 or more, only 36c¢ ea. 


THE MANUAL ARTS PRESS, PEORIA 3, ILL. 





Gl PASTE ON A POSTCARD AND MAIL TODAY EEE 





THE MANUAL ARTS PRESS, Peoria 3, IIlinois 


Please send with view to adoption books as circled below. !f adopted for class use 
| may retain the adopted books; otherwise | will return or remit for them within 


30 days 


City, Zone and State .........0......™. 
School and Position ..........6.-++-+- 
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FOR RADIO AND ELECTRICITY 











Introduction to Practical 
Radio |» >.) D. J. Tucker 


clear explanations of aa 
y, the 


fundamentals, —— necessary 
by a well » and teacher. Practice 
Problems, Illus. $3.00 


Principles of Radio for 


Ors By R. Atherton 


ion, and — of radio equipment. Prac- 
tee Pr Pronkonn Illus, $3.75 


Shop Job Sheets in 
Ra By R.N. Auble 

Bk. 1,Fndmts. Bk. 2, Service Prbims 
These practical shop ery Ere bese 


called “the best of their type” by expe 
enced radio men. Each book $1.50 


Practical Marine Electricity 


By S. N. Le Count and H. S. Dusenbery 

Full technical explanations and practical instruc- 
tions on the installation, operation and mainte- 
nance of every piece of electrical equipment found on modern 
merchant ships or in the shipyard. Illus. $3.50 








FOR MACHINE SHOP 


Machine 
Operation 


By Lewis E. King 











1. LATHE OPERATIONS 
2. MILLING MACHINE OPERATIONS 


seeiraped ler. ¢ saseye paaienenne wee See sn Senet 
enced teacher, these manuals contain all the i. 
tion needed for the skillful performance of every lathe 
and milling machine operation. Not only are they un- 
usually complete, a ng pa much practical advice 
on Map nog tn trade but ae also 
y organi greatest teaching efficiency. 
They enable the teacher to keep ‘each student effec- 
tively working and progressing to the eoctee ae ot of 
his individual ability throughout the sho pag | gyrsamg 
to get the maximum production from class - a 
whole with a minimum of mistakes, waste or damage 
to shop tools and machinery. Each manual is fully 
illustrated. Each, $1.75 








THE MACMILLAN COMPANY 


60 FIFTH AVENUE NEW YORK 11 
Atlante 3 Boston 16 «= Chicago 16S Dallas 1 = San Francisco 5 





ASK YOUR INDUSTRIAL DISTRIBUTOR 
THE CINCINNATI TOOL CO. 





Waverly and Main Aves. 





HARGRAVE CLAMPS 


Used by NOTED 
AIRCRAFT BUILDERS 


Hargrave Clamps are used extensively 
in the construction of Liberators, Flying 
Fortresses and Super Fortresses. Illus- 
trations show several typical examples 
of Hargrave Clamp applications in 
plants where these giant bombers are 
built. Hargrave Tested Clamps are 
preferred for thousands of clamping 
jobs in all lines of industry — because 
of their wide range of patterns and 
sizes, greater strength and superior 
action. 





complete line of 
HARGRAVE 
Clamps, Chisels, 
Punches, File 
Cleaners, 
Washer Cutters, 
etc. 





FORD 


FOUNDED IN 1879 
Cincinnati, Ohio 


The CINCINNATI TOOL Co. 


INDUSTRIAL ARTS AND 
VOCATIONAL EDUCATION 


MURRAY CORP. 















far cry from “Coming In On a 
and a Prayer” to “Hey, Diddle 
Diddle”. . .. just as it's a big jump from 


blocks produced Sterling 1000. Write for descriptive 
: folder. Sterling Tool~Products Company, 
358 East Ohio Street, Chicago 11, Illinois. 


) STERLING 1000 


PORTABLE 
ELECTRIC 
SANDER 
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LET THIS BE A LESSON! 


Here’s good practice for the young technicians- 
of-tomorrow. Ask your class to draw the cor- 
rect orthographic views of this Cover Plate. 


finest drawing pencil in America—Typhonite 
Eldorado. This pencil offers your students 
absolute uniformity in every one of its degrees. 
It makes solid, clean lines that assure sharp, 
easy-to-read blueprints. Eldorado is a profes- 
. sional tool, made by experts and preferred 


by draftsmen. 


DIXON’S 


TYPHONITE 


ELDORADO 


SCHOOL BUREAU, 





PENCIL SALES DEPT., 


















SOLUTION: We will send you a free blueprint show- 
ing the solution of this problem. Write to the address 
below within thirty days. Specify Blueprint No. 128-J9. 


JOSEPH DIXON CRUCIBLE COMPANY, JERSEY CITY 3, N. J. 








New Publications 

















Time Study and Motion Economy for Supervisors 

By James D. Shevlin: Cloth, 73 pages, 5% 
by 8% in., illustrated. Price, $2. National Fore- 
men’s Institute, Inc., Deep River, Conn. 

A concise, meaty, little booklet showing the 
foreman how to: make a good breakdown, pre- 
position needed tools and material, delimit the 
proper work areas, devise the proper operational 
method, and thus increase efficiency and 
production. 

Pastimes for the Patient 

By. Marguerite Ickis. Cloth, 285 pages, 634 
by 9% in., illustrated. Price, $3. A. S. Barnes 
and Co., Inc., New York City.’ 

This book contains 19 chapters, each describing 
a hobby, a craft, or some form of entertainment. 
The patient who has no hobby may find one - 
browsing through this book. At any rate, he 
will - Facage an hour or two of real enjoyment. 

The chapters cover the following activities: 
window gardens, chip carving, leather’ work, 
sketching, photography in your room, music, 
oe painting, weaving, od — collecting 


scrapbooks, 
knotting, hockian rugs, games Be pres puzzles, ie. 
and ‘puzzles and teasers. 
The book Niitaten ease of mind and entertain- 
ment for anyone. 
Vocational Interest Patterns 
M. Irene Wightwick. Cloth, 231 pages, 6% 
ne 0% in. oe Birdos 60. Published by Bureau 
of Publications, Teachers College, Columbia Uni- 
versity, New York City. 


value of vocational choice and wide ser inter- 
est; to ascertain the relation between vocational 
interest and job. satisfaction; to study the 
avocational interests of the individuals ; and to 

analyze the individual cases to discover nan 





similarities and deviations in vocational interest 
patterns. 
The vocational choices were expressed in 1933, 
and again in ’37 and ’41. These were compared 
scores made on the Strong Vocational 
Interest Blank for Women. Data on job satis- 
faction was gathered by personal interviews. 


Art Metal Work and Jewelry 


By Louis J. Haas. Paper cover, 58 pages, 
4% by 8 in. Price, $2. Published by Louis J. 
Haas, 3 Gedney Terrace, White Plains, N. Y. 

This is the third edition of this graphic, self- 
instructional booklet on art-metal work. It con- 
tains a fine illustrated list of tools and equipment, 
and shows how some of the equipment can be 
made by the learner. Then follow instruction 
sheets on planishing, burnishing, hammering, 
bumping, filing, scraping, pickling, soft and hard 
soldering, polishing and g, and oxidizing 
and coloring. 

There are 42 instruction sheets on how to make 
napkin clips, letter openers, drawer pulls, book 
marks, paper knives, fold-up problems, card trays, 
bowls, vases, tea and coffee pots, boxes of various 
types, book ends, bud vases, ash trays, applique 
book ends, forging repoussé work, 
=. tie clips, bracelets, brooches, handbag mono- 

grams, earrings, coat pins, and rings. 

This book should be very helpful in occupa- 
tional therapy programs. 

Guide to Guidance, Volume VI! 

An annotated bibliography, 67 pages. Price, $1 
postpaid. Published by Syracuse University Press. 

The 1945 edition is the seventh in the series 
begun in 1939 by the National Association of 
Deans of Women of the N.E.A. and is a selected 
bibliography of the best books and articles on 
guidance published in 1944. The annotations were 
designed to give sufficient information to enable 
the user of the bibliography to select the books 
or articles he wishes to study further without 
waste of time in looking up those he cannot use. 

Volume VII includes brief and yet comprehen- 
sive annotations on 375 books and articles dealing 
with materials in the following fields: philosophy 
of education in war and peace; present educa- 
tional trends and issues; training and responsi- 
bilities of personnel workers; guidance procedure 
and techniques; areas of counseling and guid- 









ance; bibliographies, directory of publishers, etc. 

The bibliography will be very useful to educa- 
tors of all types and in every field as well as 
being an essential reference and aid to counselors 
and advisers of students. 

Creative Art Crafts 

By Pedro deLemos. Book Two. Cloth, 88 
pages, 94% by 12% in., illustrated. Price, $3.75. 
Published by The Davis Press, Inc., 44 Portland 
St., Worcester 8, Mass. 

The material in this book is devoted to work 
with cardboard, wood, cloth, and metal. 

The paper section presents paper sculpture, 
corrugated papercraft, cardboard craft, house 
and village planning, paper paste modeling, paper 
pottery, Christmas crafts, nativity groups, stained 
glass window effects, animal action figures, and 
figurine craft. 

In the wood section are presented toys, methods 
of wood decorations such as stenciling, chip carv- 
ing, gouge carving, and gesso relief. 

Then there are directions for thin metal model- 
ing, marquetry, and wax batik on wood. 

The book is a veritable treasury of artistic 
ideas and suggestions. 

Occupational Data for Counselors 

Paper, 36 pages, 574 by 9% in. Price, 10 cents. 
For sale by the Superintendent of Documents, 
U. S. Government Printing Office, Washington 
25, D. C. 

Bulletin No. 817 of the U. S. Bureau of Labor 
Statistics presents occupational data on a large 
variety of trades and occupations. This material 
was taken out of the U. S. census information 
and is excellent material for classroom use. 

Job Placement Reference With Introduction 
to the Van Allyn Job Placement Technique 

By Keith Van Allyn. Cloth, 361 pages, 832 by 
1034 in. Price, $10, National Institute of Voca- 
tional Research, Inc., 215 West 5th St., Los 
Angeles 13, Calif. 

This book is the result of numerous studies 
and investigations made for the purpose of co- 
ordinating testing procedures and job specifica- 
(Continued on page 47A) 





SEPTEMBER, 1945 aia 

































































Coming Soon— 


A Neu Book for Shop Teachers 


on the 
Most Important Training Aid 
Yet Devised 


TEACHING 





WITH 
FILMS 


By 





@ GEORGE H. FERN, Vice-President, Industrial Education, 





vane 








Doing a Great Big Job 





Write for complete information and prices. 


MORGAN VISE CO. 


120 N. Jefferson Street Chicago, Illinois 





American Vocational Association; Formerly Director, 








Michigan State Bocrd of Control for Vocational Education. 


@ ELDON B. ROBBINS, Supervisor, Audio-Visual Aids, 
Michigan State Board of Control for Vocational Education. 


In one volume — the practical information 
relative to the effective use of teaching films, 
with special application to industrial arts and 
vocational education. Prepared by experts in 


shopwork and audio-visual aids. 


All shop teachers interested in keeping abreast 
of the most significant single development in 
modern education — teaching with films — 
will want a copy of this book. 


Write today for an examination copy. 
It will be sent to you, as soon as available, on 5 days’ approval. 


THE BRUCE PUBLISHING COMPANY 
Milwaukee 1, Wis. 


509 Montgomery Bldg. 


A “MUST” for Every School Shop 
Clayborne Positioning Equipment 
Automotive and Aircraft Engine Stands 


@ 100% Safe—prevents accidents—sturdy and mobile 

© Indispensable for instruction and demonstration purposes 

e@ Entire frame can be rotated 360° to place engine block in any 
position for cylinder boring, main bearing line boring, valve 
work or assembly 

@ There is a Clayborne engine stand for practically every type of 
aircraft or automotive engine 





For V-8, 60, 80, 95 en- 
gine stand. Photse 


courtesy Lane Tech. 
HS., Chicago. H 











Write for Catalog 
Clayborne Manufacturing Co. 




















4567 West Lake Street Chicago 24, Illinois 


iin leeceliesiannemntemeneepemeeeenmtnanites nae 
$$ 

























INDUSTRIAL ARTS AND 
VOCATIONAL EDUCATION 




























DRAWING 
MATERIALS 





© DRAWING INSTRUMENTS 

© DRAFTING SUPPLIES 

@ DRAWING INKS 

@ DRAFTING ROOM 
FURNITURE © 

CATALOGUE VOL. 700 TO SCHOOIS 

AND TEACHERS, ON REQUEST 


F. WEBER CO. 


PHILADELPHIA 23, PA. 
ST. LOUIS 1, MO. 
BALTIMORE 1, MD. 














—Oulitanding Bools— 


jor Vocational Training 


© Visualized Projects in Woodworking 

By Sowers 
Shows the finished product and each step in its construction. 
$1.60 


© Woodworking Projects for Industrial 
Arts Students 
By Baysinger and Schaal 
25 original projects—wide variety of subjects—shop draw- 
ings and adaptable designs. $1.40 


e Automotive Mechanics 

By Crouse 
Covers all phases and includes specific material on trouble- 
shooting procedures and shop practice. In press. 


e Industrial Algebra and Trigonometry 
By Wolfe, Mueller and Mullikin 

Applies mathematics to industrial and mechanical engineer- 

ing problems. In press. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


330 WEST 42nd STREET NEW YORK 18, N. Y. 














BURRILL‘’S 


Paramount Band Saws 





Your students should be provided with 
BAND SAW BLADES which have been 
adopted as being able to stand the stiff re- 
quirements of War Production Plants. 


Accurately made Band Saws of extreme 
toughness enables more work to be produced 


in less man hours. 


All sizes are carried in stock for prompt 
shipment. 


Exclusive Band Saw Manufacturers. 





PARAMOUNT SWEDISH BANDS 


ACCURATELY SPACED TELTH- 
NO CRUSHED POINTS~GUARANTEED 


Annem SAW & TOOL WORKS 


ILION, N. Y. 











Practical Textbooks 


Examine Them on APPROVAL 


These modern texts have been especially prepared for school use. You can 





a Sh them to excellent advantage in regular program as well as your 

mips oat pene Aggy books imal for 30 dans ON APPROVAL snspection 
pose ‘oom ny books sent for 3 ys inspection 
subject to our cdumilends dhe count if retained. 


1. What Is Vocational Education? (George Fern)..............-- $2.50 
2. How You Can Get a Better Job (2nd Edition)................ 1.50 
3. Fundamental Business Law.................--ceceecececeeees 3.00 
4. Slide Rule Simplified (with rule)...................-+-eee00- 3.50 
5. Slide Rule Simplified (without rule)...............-.--+-+++ 2.50 
6. Fundamentals of Radio and Workbook....................... 2.50 
7. Fundamentals of Electricity and Workbook................... 2.50 
8. Diesel Locomotives (Mechanical Equipment)................ 4.00 
9. Diesel Locomotives (Electrical Equipment)..................- 3.75 
10. Aircraft Sheet Metal Blueprint Reading...................... 2.50 
11. Airoraft Sheet Metal Work... ...... 2... 0.02.6 c cece cece eens 3.75 
12. Building Insulation (2nd Edition).......................-.+- 3.50 
Be NE UIENS SO SGN SE be EEE SS s 6c 8's so ccc ccc cccesscccesess 4.50 
14. Plastics (enlarged 3rd edition).....................0 sce ceeee 4.00 
15. Electrical and Radio Dictionary....................60..0005- 1.00 
16. How to Read Electrical Blueprints.....................00005- 3.00 
er Is S00 6 oa 5's cvs ald swosee cpebie Cine oes 4.75 
I A NR REDS LS ss oe ec ccc case 00s coecssesece 4.50 
19. Building Trades Blueprint Reading Part 1.................... 2.00 
20. Building Trades Blueprint Reading Part 2.................... 2.00 
ee res ak ee tcc ce dencccecssccersos 7.50 














































(TEAR OFF HERE AND MAIL TO US) 
AMERICAN TECHNICAL SOCIETY, 

Drexel Ave., at 58th St., Chicago 37, Ill., Dept. HS 228. 
Please send the following texts for 30 days ON APPROVAL examination. I 
will either return them at the end of that time + remit less your educational 
discount. Order by number — just circle num ted. 
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EXPLORING 


THE 


The DI- -AGRO Bender 
ectly centered 
poe, A ger or strip stock 


a at high hourly luction 
1 DI-ACRO rates. Both eye and center- 
oe ewe. eee BENDERS ae ee 


DI-ACRO Precision Bend- eye may be formed within 
PROVIDES COMPLETE COVERAGE ing is accurate to .001” for capacity of bender and 
Exploring the Industries is a duplicated parts. DI- ductile limits of material. 
BY TEXT AND ILLUSTRATIONS Senanl lish aac > aa ACRO Benders bend an- DI-ACRO Bender No. 1 
tion to a full coverage of all gle, channel, rod, tubing, F radius 2” approx Ca- 
FOR YOUR SHOP COURSE phases of the general shop, it wire, moulding, strip pacity y" round cold rolled stee! 
gives the pupil yeane a of ga insight into we a stock, etc. Machines are a ag go eee ga 
rtuniti today’s w show in tographs how ple . . . 0. with larger 
pes poy or iy industry. & , See ger —s pcs pl ies sim- capacities 
Exploring the Industries contains 160 pages covering drawing and planning, ? . reverse 
woods, metals, and electricity, with more than 500 illustrative “destches, bends of varying radii. 
photographs, and drawings that show the pupil how. Send for CATALOG 
Authors Chris H. Groneman and E. L. Williams, Department of Industrial mi ~ 
Education, School of Engineering DIE-LESS DUPLICATING show 
of Texas A. & M. College, are ing many kinds of *“Die-less ——. 
both well known for their ovt- Ae * _——-* with DI-ACRO 
standing work in this field. Benders , Brakes and Shears. 


Exploring the Industries will pony 


Si Sa ain’ EC Roa 1 NEIL-IRWIN me6.co. 


Price, Retail 70c; Wholesale 5éc. 
351 EIGHTH AVE. SOUTH - MINNEAPOLIS 15, MINN. 











Publishers - AUSTIN 








ate : || ELECTRIC POTTERY KILNS 


TO YOUR SHOP! ) Several temperature ranges for pottery and ceramics 


This Lewis 10” Metal Shaper is 1. Temperature range to 3. Temperature range t 

a doubly sound investment 2000 F°. oe P3300 Fr. af 

in your shop training program! 2. Temperature range to 4. Temperature range to 
2200 F°. 2600 F°. 


First —it is supplied. as either 
plain foundry or semi-finished QUICK DELIVERY 


castings, with all materials and 


construction blueprints, ready Many years of experience in practical pottery 
for completion by the students and kiln building asstires you of high quality 


jevods bel tig 46-0 JAMES W. WELDON, Laboratory 


chine tool design, construction 
and operation by finishing this . 2315 Harrison St., Kansas City, Missouri 
practical machine tool. 


Second — it is a valuable addi- 

tion to your present shop equip- 

ment. When completed and set 2 

up in the shop, students can be OU AS 

given actual operating experi- y R HELP, PLE E! 

ence and further instruction in 

ihepet dei: ad Ge uaet & wake obi gglies {ane tee The practical need for and professional popularity of 

@ fraction that of purchas- wood-working tools for your school — INDUSTRIAL ARTS AND VOCATIONAL EDUCATION has 

ing a completed tool! shop — find out the many advantages b ; a ‘ Pe 
of stendardising on the “‘tgule ‘Mae een on the increase. This upsurge in subscriptions while 
oe projects. There's no obligation gratifying, affects YOU from the standpoint of service. 

To avoid missing any issues you can help by renewing 

your subscription promptly when notified. May we count 

MACHINE TOOL CO. on your cooperation? 

INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 

Box 2068 Milwaukee 1, Wis. 














P. O. Box 116, Station A, Dept. X-54, Los Angeles 31, California 








INDUSTRIAL ARTS AND 
VOCATIONAL EDUCATION 
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No. 10 
HOLLOW- 
GROUND 
JOUINTER 
SAW 


The GRINDING Makes the DIFFERENCE 


For smooth cutting, nothing can equal this 2-way hollow 
ground jointer saw. A special feature of Ohlen-Bishop circu- 
lars made possible by a precision grinding process. Saw runs 
without set, cuts smoothly with or across grain. Fine for 
furniture and cabinet making where clean, smooth cuts are 
necessary. Popular sizes from 6 to 24 inch diameters. 


OHLEN-BISHOP 
MANUFACTUR- 
ING CO. 
909 Ingleside Ave. 








Columbus, Ohio 





\ 


Ceramics 
WITH AMACO POTTERY 
SUPPLIES and EQUIPMENT 


@ Fire your pottery 
the easy, economical 
way in Amaco Elec- 
tric Kilns. Available 
in five sizes, table 
and floor models. 


@ Use Amaco Pot- 
tery Clays in buff, 
white, black, and red 
for hand modeling, 
throwing on a wheel 
and casting. 


@ Buy Amaco Glazes 
in their wide assort- 
ment of colors and 
textures. 





Write Dept. B for Catalog No. 31 listing Amaco Supplies 
and Equipment for complete pottery department. 


AMERICAN ART CLAY COMPANY 


INDIANAPOLIS &, INDIANA 




















Instructors... 
Learn The Advantages 
of these STAR Tools 





list Price, $2.90 
Use inexpensive staple tacks STAR 


List Price, $8.00 
Model $122P Stapler 
STAR AUTOMATIC TACKERS ooo. cna light tocker 


The Best Way to Tack Things 


« Star Paper Fastener Co. 
NORWALK Dept. AE - CONNECTICUT 











It’s Easier to Teach 
Good Soldering With Rubyfluid 
Soldering Flux 


It’s easier to teach soldering 
with a soldering flux that wets 
out freely and makes strong, 
neat unions, is fast and easy to use. 
Does not corrode metal. Has no 
harmful fumes. 


For Stainless Steel 


Use Rubyfluid’s special Stainless 
Steel Flux. Requires no special 
equipment or excessive heat. No 
discoloration of metal. 


























Ask Your Jobber or 
Write Direct 


THE RUBY CHEMICAL CO. 


77 McDowell St. Columbus, Ohio 





































TRADE MARK 


" Jorg ensen” 


———O 
 thehitrae nes: 
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your 


the genuine to avoid disappointment. 


Your dealer can supply them. 


ee CLAMP CO. 


he Clamp Folks” 
N. Ashlosd Ave. Chicago 22, Ill. 
























Recognized and 
all interested in 


endorsed by radio ex teachers, and 
par mgyrcy « ee Tiss caten, te 


fo. ond outhenicrodio text books yet writen 










THORDARSON ELECTRIC MFE 





HE ! Sa 
ian ns hGzte of aria tat ott cy aleceet Ie ane 


et meet Profitable, too. Gudar pour Seger of thane. “pinctionaldiabiers 
1-Ib. Kit... 
6-lb. Kit... 


KIT ciieaiiaie Ideal for making small articles— 

costume jewelry, tableware, ornamen' Assorted > 

thicknesses. Kits include cement, working drawings and full 
instructions. 

MASKED SHEETS Standard sheets masked with heavy 

Perfect for large 

etc. Size 13” x 12” (144 


paper to prevent scratching of surface. 
igarette boxes, trays, 


TUBES Sturdy tubes, the possibilities of which will str the 
craftsman. 144” diameter, %” wall 


and do it 


SUPPLIES Dyes, cement, clennee eae are! 
w products that are guaranteed 


OZ... 
Developed especially for use with do the fob, an 


Cleaner, 6 oz...... 
Com- 
pound, 12 oz... 
SEND NO MONEY es t — a yo go penny = race on. Simply 
Money-back guarantee protects ee. eMail your ‘fot TODA 
Sas: E. Thiré St. 


CARMEN-BRONSON CO, Dept. 9V 


Mt. Vernon, N. Y. 


PLEXIGLAS and LUCITE 


twist 
different. It’s easy . - and 


iw” 





Red, end or oo ap 

Dye, 8 $1.00 
Cement, 6 oz... 1. - 
4 


65 












ARE YOU STILL HEATING GLUE? 


YY Even the most particular craftsmen no 
‘ longer waste time mixing and heating glue. 
FRANKLIN 
is genuine 
HIDE GLUE 
ready-to-use 


FREE SAMPLE—Write on offi- 


cial school stationery only. 


THE FRANKLIN GLUE CO. °, 


Columbus 3, Ohio 















Teach Them With The 
SANDER They'll Use on the Job... 
knowled; oe leader 


=e AY; 


workmen * prefer TAKE-ABOUT’S 
sustained power and high speed that 
assure sharper, faster cutting. 
like its oeereey balance that 
tributes to “craftsman to 
that vital aeaen in expert 
TAKE-ABOUT pays ite own way 
on refinishing desks, table tops, 
bleckboards re in doing other 
maintenance Write for details 
and complete Met of important fea- 
tures. 


@ Here’s the sander 
your students will 
most likely use on 
busy production 
lines. It is the ac- 


PORTER-CABLE MACHINE CO., 1702-9 N. Salina $t., Syracuse, N. ¥. | 



























sy-¥ im bye)»: 


BALL 
BEARING 





GRINDERS 


The COMPLET:: LINE of 
BALDOR Grinders (bench 
and pedestal types) de- 
scribed in BULLETIN 321. 
Ask for it. 








BALDOR GRINDER No. 7120; ball- 


bearing, and substantially built 
for heavy-duty, precision grind- 
ing; equipped with citor 


Type, Y% h.p. Motor; (110 volts, 
single phase, 3400 r.p.m.) WON‘’T 
BURN OUT. 7” x 1” 
large, adjustable, cast iron Tool 
Rests. Net weight 61 1 ers47- : 
Fully Guaranteed for 






4325 Duncan Ave., St. Louis 10, Mo. 





Guaranteed 
BALDOR ELECTRIC COMPANY ! Year 


z — built for long, heavy-duty service 
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MODEL AIRPLANE BOOKS 


Tom’s Book of Flying Models 
Instruction Manual 





Flying Models — How to Build and Fly Them 
Instruction Manual................. 35¢ Postpaid 





PAUL K. GUILLOW.. -- Wakefield, Mass. 


































1.60 
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WOODWORKING TOOLS 
CABINET HARDWARE 
and SUPPLIES 
"Send for Catalog K. Prompt Service 
Indicate your priority number on all orders. 


LUSSKY, WHITE AND COOLIDGE, INC. 
216 W. Monroe Street Dept. C9 CHICAGO 6, ILL. 








Instructors 
SEND FOR 
NEW No. 18 
CATALOG 


RED DEVIL 

















ME NEW GRISWOLD DESIGNS 


We are now publisher's agent for the enti 
Lester 














(Continued from page 41A) 
tions so as to provide a convenient method for 
comparing individual qualifications with occupa- 


tional requirements. 

The book is divided into two parts. The first 
one is an introduction to the job placement 
technique and discusses the job qualifications in- 
ventory, and contains a manual for counselors 
and one for personnel directors. 

Part two explains the use of the job placement 
reference, key index, choosing among several 
suitable jobs, how to establish job standards, etc. 

There also are specimen profiles, and instruc- 
tions on how to judge these profiles. 


Simplified Radio Servicing by Comparison Method 

By M. N. Beitman. Paper cover, 76 pages, 834 
by 1034 in., illustrated. Price, $1.50. Supreme 
Publications, 9 South Kedzie Ave., Chicago 12, Ill. 
»This boo. ts the required data for actual 
radio work and keeps theory down to a 
minimum. All essential radio facts are included, 
however, to introduce the simplified method of 
radio servicing. 

This technique of comparison servicing is easy 
to learn, and when the comparison method is 
once understood, radio faults, can bé discovered 
very quickly and readily. : 


Building Trades — Blueprint Reading 
Part | — Fundamentals 

Part Il — Specifications, Blueprints, 

: and Examinations 

By J. Ralph Dalzell. Part I, spiral binding, 
142 pages, 8% by 11 in., illustrated. Price, $2. 

Part II, spiral binding, 92 pages, 844 by 11 in., 
illustrated. Price, $2. Material published by 
American Technical Society, Chicago, IIl. 

The author of this text contends that it is 
not necessary to be able to make an architectural 
drawing in order to read and interpret such 
a drawing. 

He starts out the student by giving him an 
explanation of elevation views. Then symbols, 
conventions, and commonly used abbreviations 
are introduced, after which a test based on an- 
other drawing is provided. 

Plan views, scaling, dimensions, details; fram- 
ing plans, and the like, are taken up in the 
same manner. 

Part II shows how and why specifications are 
written, and then a set of architectural plans 
are presented upon which questions are based 
which the student must answer. 


Principles of Guidance 

By Arthur J. Jones. Cloth, 592 pages, 534 by 
8% in. Price, $3.50. McGraw-Hill Co., New 
York City. 

This is the third edition of this book on 
guidance. Parts of it have been rewritten to 
keep abreast of the rapid advance in research 
studies. 

The book recognizes. both the war and the 
postwar situations as they affect guidance. 


Practical Marine Electrici:y 


By Samuel N. LeCount and H. S. Dusenbery. 
Cloth, 258 pages, 534 by 85 in., illustrated. Price, 
$3.50, The Macmillan Co., New York City. 

This book was born in the hour of America’s 
need for more and more men who _ possessed 
definite skills. Through the material contained in 
this beok thousands of skilled marine: electricians 
were developed. It may be said, therefore, that 
the text has proved its worth. 

The book is divided into 12 chapters, which 
explain all about the complicated electrical 
system on board ship, the kinds and types of 
cable, and how it is used on nonmetal and 
metal walls, power insta!lations, insta!ling light- 
ing and ccmmunication systems, and electrical 
maintenance work. 


Straight Talk for Disabled Veterans 


By Edna Yest and Dr. Lillian M. Gilbreth. 
Paper, 32 pages, 534 by 834 in. Price, 10 ‘cénts. 
Issued by Public Affairs Committee, 30 Rocke- 
feller Plaza,. New York City. 3 

Public Affairs Pamphlet No. 106 is an excellent 
little booklet to help the disabled veteran get 
the right perspective on his future life at home, 
in his community, and at his work. 



















The original hand tool and today’s finest for pre- 
cision work on any metal, alloy, plastic, wood, 
horn, bone, glass, etc. Fits student’s hand com- 
fortably, perfectly balanced, weighs only 12 
ounces— it’s the ‘’non-fatiguing’’ tool! And 
Handee’s usefulness is as extensive as the num- 
ber of quick and easy-to-change accessories 
you have . . . choose from more than 300 in 


the Chicago line. Operates on AC or DC cur- 
rent at 25,000 r.p.m. With 7 accessories, post- 
paid $18.50. 


COMPACT SCHOOL SET 


Get this set first, then 
add accessories as need- 
ed. Strong case contains 
a DeLuxe model Handee 
end 45 of the most prac- 
tical accessories. Postpaid, 
$25.00. 


Write for new 
64-page catalog 


CHICAGO WHEEL & 
MFG. CO 


1101 W. Monroe St. 
Dept. IA, Chicago 7, Ill. 














Materials for Brush Making 
ilized Heese Maing Sales Betotle aaa Tospioe 
mixtures solid or taper stock, original lengths 
cut to size. Samples matched. 

E. B. & A. C. WHITING CO. 


Burlington, Vermont 























Style segs 
Sterling 
Flask 





STERLING STEEL FLASKS 
for Strength and Rigidity! 


All-steel, all-welded, with high carbon 
content, Sterling Flasks combine maximum 
strength with minimum weight. Solid cen- 
ter rib and solid sand flanges at top and 
bottom. Full width bearing. Combination 
pin lugs and handles simplify handling 
and speed up the molding job. 

Write tor new Catalog No. 56. 
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Red Cedar 
Birch 
Western Pine 
Walnut 


Hickory 
Bassweod 
Maple 
Poplar 


1500 W. Bruce Street 


THE TEGGE LUMBER CO..| 


TOOLS ALWAYS SHARP 
with PLURALITY OILSTONE 


TOOL 
GRINDERS 


‘do. 475 Plurality 
Grinding can be don 
cone, coarse of An yn Te oli 
leather stropping or emery 


Originators and Pioneer Manufacturers 
of Oilstone Tool Grinders 











one 








Electro-Typers 








Especially qualified to be of serv- 
ice to the school printshop. 


Promptness and quality assured. 
Forms returned same day received. 
Badger - American Electrotype Co. 


600 Montgomery. Bidg. 
407 East Michigan St., Milwaukee, Wis. 
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Mahogany 
Cypress 


Milwaukee, Wis. 





PENETRATING WOOD FINISHES 


SEALACELL — VARNOWAX — G. F. FINISH . 





1548 W. Bruce St. 








The Same 


DEPENDABILITY 


Year 
After 


Year 


Catalog free to Instructors 


FRANK PAXTON LUMBER CO. 
DES MOINES DENVER 
FORT WORTH KANSAS CITY 

















LOOMS, Table and Foot 


Reed, Raphia, Handicraft Supplies 
Send for catalog 


J. L. HAMMETT CO. 
CAMBRIDGE, MASS. 











THE METAL CRAFTS 


need not be completely eliminated from 
your school program. We can still supply 
some tools, supplies, and materials. 


Our catalog IA sent to teachers of Indus- 
trial Arts who specify school connection. 


METAL CRAFTS SUPPLY CO. 
10 Thomas Street Providence, R. I. 














ARCHERY SUPPLIES 
hy a ar} 
stave guaranteed 
INDIANHEAD ARCHERY & MFG. CO. 
Box 303 


Lima, 
Piertvy of metal arrow tips if or- 
dered with shafts; also flax . 


SEMI-PENETRATING FINISH 


FINISH AND COLOR IN ONE APPLICATION 


NATURAL — MAHOGANY — WALNUT 
Write for Complete Information 


General Finishes Sales and Service Co. 





ARM-R SEAL 


Obtainable in 


Milwaukee 4, Wis. 





STA-WARM TRIPLEX q 


Heat Glue Pot 
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Poy Oliver MachyCo.. Gr. Rapids: Mich, 4» 
LUMBER FOR SCHOOLS 


T. A. FOLEY LUMBER CO. 
PARIS, ILL. 
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Heat Treating Furnaces and Equipment 
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INDUSTRIAL ARTS AND 
VOCATIONAL EDUCATION 


ly Practical. 
WELDING 


with HOBART aa Are Welders 
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cutters, band saws, circular saws bor- 
ing bits, plug cutters, sash cutters, cab- 


__ WM. M. KNOUREK 
WOODWORKERS TOOL WORKS 
222 S. Jefferson St. Chicago 6, Ill. 


“HOLD-HEET” GLUE POTS 
are Standard in School Shops! 























HANDICRAFT 


Simplified Procedures and Projects 
1944 Revision — 512 pages 
600 illustrations — Price $3.00 
Recognized as the indispensible Manual for 
Arts and Crafts Teachers and Occupational 
Therapists. Available at your Bookseller 
or Craft Supply House. 


LESTER GRISWOLD 











MISO ALL, MATERIALS, AND TOOLS 





Free Catalogue to 
READING ELECTRIC CO., Inc. 
200 William St.. New York 


cppears, Refer to 


No. No. 
Code Page 
900 Adjustable Clamp Company........ 46A 
901 American Art Clay Company........ A5A 
902 American Gas Furnace Co. ......... 48A 
903 American Technical Society......... 43A 
904 American Type Founders Sales Corp. 2A 
TOs Aste Oa, OG SA a os nese ae eey 10A 
906 Armstrong Bros. Tool Co........... 8A 
907 Atkins and Company, E..C......... 12A 
908 Atlas Press Company, The.......... SIA 
909 Automotive Maintenance Machinery 

CBr i+ ss ba ame R USS FSC nce Skee 11A 
910 Badger-American Electrotype Co. .... 48A 
/911 Baldor Electric Company........... 46A 
912 Black and Decker Mfg. Co......... 5A 
913 Brodhead-Garrett Co............... 33A 
914 Bruce Publishing Company, The 

RES Sea aia ot 16A, 42A, 3rd Cover 
915 Burrill Saw and Tool Works........ 43A 
916 Carborundum Company, The........ 7A 
917 Carmen-Bronson Company ....35A & 46A 
bale othr oa he ube se, 34A 
919 Chicago Flexible Shaft Co.......... 4A 
920 Chicago Wheel & Mfg. Co. ......... 47A 
921. Cincinnati Tool Company, The....... 40A 
922 Clayborne Manufacturing Co. ...... 42A 
923 Columbian Vise & Mfg. Co. ........ 14A 
924 De Walt Products Corp. ............ 7A 
925 Dick Company, A. B............... 3A 
926 Dietzgen Company, Eugene ....2nd Cover 
927 Disston & Sons, Inc., Henry.:....... 25A 
928 Dixon Crucible Co., Joseph......... 41A 
929 Douglas Fir Plywood Assoc. ........ 15A 
930 Driscoll & Co.,* Martin.............. 48A 
931 Dumore Company, The............. 8A 
i MT ENS ab oie csccnccmcctsee 47A 
933 Engineering Manufacturing Co:...... 50A 
934 Foley Lumber Company, T. A....... 48A 
935 Franklin Glue Company............ 46A 
936 General Finishes Sales & Serv. Co.... 48A 
937 Griswold, Lester .............-+--- 49A 
938 Guillow, Paul K. ..........--.++-5+ 46A 
939 Hammett Company, J. L........... 48A 
940 Heller Brothers Company.:......... 22A 
941 Hobart Brothers Company........... 48A 
942 Hunt Pen Co., C. Howard.......... 37A 
943 Indianhead Archery & Mfg. Co. ..... 48A 
944 International Textbook Co. ......... 14A 
945 Jam Handy Organization.......... 29A 
946 Kearney & Trecker Corp. ........... 9A 
947 Kerkling & Company.............. 28A 
948 Kester Solder Company............ 6A 
949 LeBlond Machine Tool Co., R. K. 

ce SRA MARM EES > 505% a0000 4th Cover 
950 Lewis Machine Tool Co. ............ Aaa 
951 Lufkin Rule Company, The......... 10A 


Guide to Products and Services 


|| Advertisers in this index are given a code number in addition to the page number on which the 
the advertisement for product or services available. Write direc? 
“te advertiser or use the coupon in requesting information from a number of advertisers. 


No. No. 
Code Page 
952 Lussky, White and Coolidge........ A7A 
953 Macmillan Co., The.........-...+-- 40A 
954 Manual Arts Press...........-..-- 39A 
955 McGraw-Hill Book Co., Inc. ........ 43A 
956 Metal Crafts Supply Co. ........... 48A 
957 Millers Falls Company.............- 16A 
958 Morgan Vise Company............. 42A 
959 Mummert-Dixon Co. ............... 48A 
960 Nicholson File Company............ 18A 
961 North Brothers Mfg. Co............ 12A 
962 Ohlen Bishop Mfg. Co............. 45A 
963 Oliver Machinery Co. .............. 39A 
964 O’Neil-Irwin Mfg. Company........ 44A 
SR eee ee 48A 
966 Paasche Airbrush Co. ............. 39A 
967 Paxton Lumber Co., Frank.......... 48A 
968 Plumb, Inc., Fayette R.............. 21A 
969 Porter Cable Machine Co. .......... 46A 
970 Post Company, Frederick... .. A Ee 36A 
971 Reading Electric Company, Inc. ..... AIA 
Pop eS ee ATA 
973 Ruby Chemical Company........... 45A 
974 Russell Electric Company........... 49A 
975 Sheldon & Co., E. H............... 30A 
976 Sheldon Machine Co., Inc. .......... 38A 
977 Snap-On Tools, Inc. ............... 4A 
978 South Bend Lathe Works........... 1A 
979 Stendard Electric Time Co......... 26A 
980 Stanley Electric Tool Div............ 14A 
oe eee ae a ee 37A 
982 Star Paper Fastener Co............ 45A 
Ee OE ie Se ee 24A 
984 Sta-Warm Electric Co. ............. 48A 
985 Steck Company, The............... 44A 
986 Sterling Tool Products Company..... 40A 
987 Sterling Wheelbarrow Co. .......... 47A 
988 Stokes Industries ................. 23A 
989 Tannewitz Works, The............. 8A 
990 Tegge Lumber Co., The............. 48A 
991 Thordarson Electric Mfg. Co........ 46A 
992 Turner Brass Works, The............ 46A 
993 United States Plywood Corp. ....... 34A 
994 Universal Tool Company............ 47A 
995 Victor Animatograph Corp. ........ 27A 
996 Walker-Turner Co., Inc. ............ 13A 
997 Wallace Company, J. D............ 16A 
998 Weber Company, F................ 43A 
999 Weldon Laboratory, James W. «..... 44A 
9100 Weston Electrical Instrument Co.’.... 10A 
9101 Whiffen Co., Inc., L. C............. 49A 
9102 Whiting Co., E. B. & A. C.......... 47TA 
9103 Williams and Co.; J. H............ 6A 
9104 Woodworkers Tool Works.......... 49A 
9105 X-acto Crescent Products Co., Inc... 50A 
9106 Yates American Machine Co. ....... 20A 





USE] TIHH US COU,PON 
The advertisements in this issue have been given a code number for your convenience in requesting 
information on products, services, booklets, and catalogs offered. Encircle the code number of the 
advertisement in which you are interested, clip and mail the coupon to INDUSTRIAL ARTS AND 
VOCATIONAL EDUCATION. Your request will receive prompt attention. BRUCE—MILWAUKEE. 











INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 
540 North Milwaukee St., Milwaukee 1, Wis. 
Please send information offered in the advertisements we have encircled. 


900 901 902 903 «$904 905 
912 913 «914 «+915 «916 «917 
924 925 926 927 «+928 (929 
936 937 938 939 940 941 
948 949 #950 951 952 953 
960 961 962 963 . 964 965 
972 973 «974 :=«975:~« «976 «977 
984 985 986 987 988 989 
996. 997 997 998 999 
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967 98 99 970 971 
979 980 981 982 983 
991 992 993 994 995 
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P= Science, Arts and Handicraft 
| mY X-acto Makes Work Easier, Better 





LESS SPOILAGE, MORE ENJOYMENT 


That’s what X-acto assures you in every craft “and - 


hobby field. Paper, wood or plastics, fish, frogs or 


snakes, X-acto Knives do a quicker, slicker cutting job. _ 


With 8 removable, interchangeable blades, X-acto is 
always sharp, always ready, easy to use asa pencil. 
X-acto is the perfect knife for handicraft..work in 
school, shop or home. Work? It’s really fun! ~ 


"pA 





So Inexpensive, Too 
Single knives, 50¢; with 5 extra 
blades, $1. (No. 1 or No, 2 
handle.) Extra blades, in pack- 
ages of 5 (one kind or assorted) 
50¢. 3-Knife Sets in wooden 
chest with a variety of extra 
blades, $3.50 and $5. 


Write for Information 


If requested on your school let- 


catalog, sample offer and free 
copies of these helpful X-acto 
booklets: 


1— How to Build Scale Model 
Planes ‘ 


2 — Boat Whittler’s Handbook 


3 — Twelve Technics—The Knife 
as a Drawing Instrument 
4 — Commercial Artists’ Handbook 


X-acto Crescent Products Co., Inc. 









terhead, we'll be glad to send | 440FourthAve.,NewYork16,N.Y. 
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wen thes class for x-acto KNIVES 
Thave oles used them &TOOLS 


At pasmupdige ps mcei= pts Sy te ~ r ge 93 
—or if not available write us difect 





ing planes and wooden 
toys, my work has 

been more perfect and finished 

finer.”—Walter A., Hunt, Ida. 
































a Superiority 
ENGINEERING MANUFACTURING COMPANY 


SHEBOYGAN, WISCONSIN 


Pioneer Mainiaiiames of Plastic’ Drafting Equipment 











DRAFTING TABLES POSTURE CHAIRS 










T SQUARES 
DRAWING KITS TRIANGLES PAPER DISPENSERS 
PRECISION INSTRUMENTS SCALES NAVIGATING EQUIPMENT 
STRAIGHT EDGES STOOLS DRAFTING BENCHES 
SLIDE RULES PROTRACTORS ARTIST BOARDS 


DRAFTING SUPPLIES | a 


Esco Es: 
estas fou to Visit I Chicago Product Exhibit 


426 North MiGjgan Avenue—First Door North of Wrigley Building 
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DRAWING 
FOR LIFE AND 
INDUSTRY 


Daniel Green 


A NEW APPROACH to the 

teaching of mechanical 

drawing stressing Greater 
Application to Life Situations Useful to All 
Individuals. Based on needs in ordinary 
walks of life. Captures a higher degree of 
interest and appeals to a greater variety of 
students. 
Excellently organized in terms of well-graded 
projects given in instruction sheet form with 
sequential steps and detailed analysis and 
guides for each step. Accompanied by a 
teacher’s manual. 


MECHANICAL 
DRAWING 
Books | and Il 


Edward Berg 


and 10th year stressing /m- 

proved Methods of Present- 

ing the fundamentals com- 

mon to all branches of mechanical drawing 
and the most important branches of the sub- 
ject. 

Instructions, directions, and problems are cor- 
related and integrated for greater learning 
and teaching efficiency. The use of the 
“example problems” make instruction spe- 
cific. The student is told how and shown how. 
Accompanied by a teacher's manual. 





INSTRUCTIONAL UNITS 
IN HAND WOODWORK 


Brown and Tustison 


Covers the entire range of hand 

woodworking. Exténsively illus- 

trated. Unit-instruction-sheet plan. 

Unit operations completely ana- 
lyzed; given in clearly defined steps. Junior 
high school grades. 


BASIC WOODWORKING 
PROCESSES 


Herman Hiorth 


Descriptions of all the fundamental 
processes used by the woodwork- 
er. Profusely illustrated. Given in 
great detail. 


PRINCIPLES OF 
WOODWORKING 


Herman Hiorth 


All tools, processes, materials, 

projects, etc., required for a com- 

plete high school course in wood- 

working. Meets the requirements 

of the average school shop. Exceptionally 
well illustrated. 


OPERATIONS OF COMMON 
WOODWORKING MACHINES 


Herman Hiorth 


Describes and illustrates the com- 
mon machines students will use 
and the principal operations that 
can be performed on them. 


Write for examination copies. We will gladly send them for 30 days’ study. 
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The level of eagerness among the student body is always 


varied. Some sop up knowledge like a thirsty sponge. 
Others require prodding. The trainees in the machine 
shop are_no different. But their general level of eager- 


ness can be raised by training them on modern machines 
—the kind they will eventually use in industry:-Obsolete 
equipment handcuffs the best of training programs— 


\ GOW 


makes the best of “eager beavers” not so eager. 


nite ce a aed Equip your shop with LeBlond Super Regal Lathes, the 


geared head trainers with the same built-in precision 
and operating efficiency found in the heavy-duty lathes 
the trainee will eventually use “‘on the job.” It’s the sure 






way to keep your training program in step with progress 


—always a step ahead of the “eager beavers.” 


Siege 1887 We has been turning 
to Leblond turning equipment. 
W rite for full details and specifications. 


MACHINE TOOL CO., CINCINNATI 8, OHIO, U. S. A. 
| NEW YORK 6, Singer Bidg., 149 Broadway, WOrth 2-0722 


CHICAGO 6, 20 North Wacker Drive; STA 556! 





THE R. K. 


LATHES 





LARGEST MANUFACTURER OF A COMPLETE LINE OF 























